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LETTER OF TRANSMITTAL.

To His Excellency, Hon. Henry D. Hatfield, Governor of 1Vest
Virginia, and President of the West Virginia Geological
Survey Commission:

Sir: I have the honor to transmit herewith the Detailed
Report and Soil, Topographic and Geologic maps covering the
county of Kanawha, prepared by Mr. C. E. Krebs, Assistant
Geologist, and, D. D. Teets, his Field Assistant. Kanawha has
long stood near the head of the list of West Virginia counties,
not only in the production of commiercial coal, but also in the
quantity, purity, and variety of the product, there having been
mined ordinary bituminous coal, gas coal, coking coal, “splint”
coal, block coal, cannel coal, and many intermediate grades
within her borders. Kanawha is also rich in clays, shales, and
building stone, and added to all these riches she holds a very
large heritage in petroleum, as well as one of the greatest gas
fields of the State centered about Charleston, her county seat,
and the Capital of the State.

With fertile suils whose productivity can be greatly in-
creased by careful attention to the very interesting and thor-
ough work of the experts of the U. S. Bureau of Soils, Messrs.
Latimer and Beck, as published in the latter portion of this
Report, together with all the mineral riches herein described,
there is no reason why Kanawha county may not continue to
hold indefinitely the primacy in wealth and population which
she now possesses over all the sister counties of our Common-
wealth, and that her Capital city may not continue its recent
wonderful growth indefinitely.

Very respectfully,

I. C. WHITE, State GEOLOGIST.

Morgantown, W. Va., April 1st, 1914.
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AUTHOR’S PREFACE.

In preparing this report, the main purpose has been to
emphasize the most prominent features of the geology of the
county, and to state the facts so that they can be easily under-
stood both by residents of the county and State and geologists
in general.

The ultimate purpose of this report is to assemble the
present knowledge, including a large amount of unpublished
data collected by the writer, his assistant and others in the
field, not only of the general geology of the county, but a brief
history of its settlement and growth, along with a description
of the physiography and economic resources in the way of
minerals and soils, and to present the facts in a form conveni-
ent to those who are interested in-their study either for scien-
tific purposes or for development.

The report gives (1) A brief history of the county and its
development; (2) A study of its drainage system and other
surface features; (3) The geologic structure with a contour
map of the top of the Pittsburgh coal, for the western portion
of the county, and the Kanawha Black Flint for the eastern
part of the county; (4) Five chapters on the general geology
and detailed stratigraphy, with a map showing the outcrop of
the different divisions of the rock column, according to the
generally accepted classification of geologists; (5) A descrip-
tion of the oil and gas fields therein, with suggestions for their
future development, along with a map showing the accurate
location of the oil and gas wells and drv holes; (6) Minable
coals, with a table showing the chemical composition, calorific
value and fuel ratio, and with a summary exhibiting the ap-
proximate available tonnage of the county; (7) Clays, road
materials, building stones, forests and carbon black industry
of the county: (8) A chapter on the soil and its products with
suggestions for increasing the soil fertility: (9) An appendix
showing railroad levels above tide at numerous localities in
every portion of the county.

Special attention is called to the structure map accom-
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AUTHOR’S PREFACE. . XV

panying this report, whereon are shown by means of contour
lines the tidal elevation of the Pittsburgh coal horizon at all
points of the western part of the county and the Kanawha
Black Flint in the eastern part of the county. These contour
lines, separated by 25 feet in elevation, exhibit at a glance the
approximate position of the horizon of this great coal bed, in
the western part, and the Kanawha Black Flint in the eastern
part of the county, as also the direction and location of the
anticlines and synclines, as well as the dip and strike of the
rock strata at any point, a knowledge of which is of great value
not only for the future development of the oil and gas pools
therein, but also for the future mining of the several coal seams
where the latter are of minable thickness, purity and regularity.
Special attention is also called to the several areas outlined by
the writer as “Prospective Qil and Gas Territory,” and the
page references in the index under this heading by magisterial
districts,

The chapters on the general geology and detailed strati-
graphy, though quite technical, give a large fund of data about
the formations of the Dunkard, Monongahela and Conemaugh,
Allegheny and Kanawha series of the Carboniferous group of
rocks. Therein some errors of correlation in former State re-
ports are corrected, the writer ever keeping in mind the general
and accepted classification of the rock strata which permits
comparison with the formations in other portions of- West
Virginia,

The chapter on coal gives the thickness, character and
general distribution of the several minable beds, along with an
approximate estimate of the available area and tonnage of"
each vein with a final summary of the total available coal for
the county. The commercial mines and openings are referred
to in the table of analyses therein by serial numbers, the same
corresponding to numbers assigned to the symbol designating
the accurate location of the mine on the map referred to above.

Chapter XII gives a description of the clays and the clay
industry, road materials, building stone, forests and carbon
black industry.

The final chapter on the soil and its products, prepared by
W. J. Latimer, of the Bureau of Soils of the Department of
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Agriculture, well trained and versed in his profession, cannot
fail to interest the progressive farmers of the county.

Three maps of the entire area accompany this report in a
separate cover, one of which shows by appropriate symbols the
character of the surface, the roads, streams, railroads, etc.; an-
other by the same means the general and economic geology,
with several items of special economic interest; and the third,
in a similar way, the character, classification and distribution
of the soil.

The writer and his assistant, D. D, Teets, ]Jr., spent the
field season of 1912 in gathering data for this volume, and op-
portunity is here taken to mention that the accurate, pains-
taking and faithful discharge of all duties assigned to Mr.
Teets, both in the office and in the field, has been of great as-
sistance in the completion of this report.

Much valuable aid and, assistance was given by residents
of the area, as well as by officials of the several companies en-
gaged in the development of the oil, gas and coal fields therein.
Due credit and acknowledgment have been given in the text
for all such data obtained.

The chemical analyses and heat determinations were made
in the Survey laboratory by J. Berghuis-Krak, Assistant
Chemist, under the supervision of B. H. Hite, Chief Chemist.

The writer also takes opportunity to express his obliga-
tions to I. C. White, State Geologist, whose writings and sug-
gestions have added greatly to the value of the report.

C. E. KREBS.
Charleston, August 23, 1913.



INTRODUCTION

By I. C. White.

Kanawha county has had a most interesting history in the
development of West Virginia’semineral industry. It was in
this county at Charleston and vicinity that in boring for salt
water, practically all of the tools, casing, and other implements
used in drilling deep wells at the present time were invented.
Here, too, natural gas was first utilized in America for manu-
facturing purposes, being burned in large quancities under the
salt pans of the Kanawha valley, a few miles above Charleston
as early as 1841, displacing 2,000 bushels of coal daily at one
salt establishment.

The famous “splint” coals of the southwestern half of the
- State were first introduced to the commercial markets of the
country from the mines of Kanawha county, so that the name
“Kanawha Splint” has now become an established trade mark
in all the great coal marts of the Middle West. In the develop-
ment of the coal industry of the Kanawha valley, the late
W. H. Edwards, the distinguished naturalist of Coalburg, Ka-
nawha county, known all over the world through his beautiful
and classic publications on “The Butterflies of North America,”
took a leading part, and it is very fitting that his son, the Hon.
Wm. Seymour Edwards, should continue the work of keeping
Kanawha county in the front rank along other lines of industry
and science. To this son, more than to any other one man,
Kanawha is indebted for its recent splendid oil and gas de-
velopments in the Blue creek and other regions of the county,
and to his untiring energy, and love for pure science, the en-
tire State is indebted for its deepest borng (5,595”), and which
until recently remained the deepest drill hole in America, and
the third deepest boring in the world. Hon. Wm. Seymour
Edwards being always a pioneer, was the first man in the
State to attempt to penetrate the earth to the deep lying Clin-
ton or Medina oil and gas horizons of Ohio. The geologic
formations, especially the Devonian shales, which overlie this
deep petroliferous horizon, thicken rapidly south. and south-
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eastward from the region of Bremen and other points in the
State of Ohio, but nothing was known as to the rate of such
thickening or whether or not it was possible to drill to the same
horizon anywhere west of the Alleghanies in West Virginia
until Mr. Edwards assumed the task of determining the mat-
ter, only a few miles distant from his home at Coalburg.

Through the courtesy of Mr. Edwards and the general
manager of the Wm. Seymeur Edwards Oil Company, Mr.
Samuel R. Reynolds, the following record of this deep boring,
on Slaughter creek, Cabin Creek district, Kanawha county,
W. Va,, is given to the public:

Record of the Slaughter Creek Coal & Land Company Well No. 1.
drilled by the Wm. Seymour Edwards Oil Company, and located on
Slaughter creek, one mile and a quarter south of the Kanawha river
from Chelyan, about 16 miles above Charleston, W. Va.; Well mouth
640’ A. T. and b feet below the Peerless coal bed or top memher of
the Campbells Creek coal, and 490’ below the Kanawha Black Flint;

Drilling began June 5§, 1911; Completed late in 1912; Superintendent,
J. V. Reishman; Drillers, J. M. Runnels and G. C. Clayton:

Thickness Depth

Feet. Feet.
Unrecorded (water at 50’)............. 55 b5
Coal, (Powellton)...........coevenuenn b 60
Sand .....iiiiiiiiiiiiiiiiacesaienann 40 100
Slate ........ciiiiiiiiiiiii i 10 110
Sand .....ciiieiiiieiiiiee i 310 420
£ X e 15 435
Sand, (gas at 460°)................... 106 540
Slate ..ottt ittt i it 10 550
Sand (Nuttall?)..............civvvnnnn 90 640
Slate ...ttt iaee e 26 665
“Salt Sand,” (Raleigh?).............. 225 890
Slate ... ..t iie i it aeeaas 2 892
Sand, base of Pottsville Series 48 940
Slate and lime........................ 10 950
Slate ........cciiiiiiiiiiiii i, 25 976
Lime shells.........c.cooviiiiiiannn 85 1060
Slate ... ..ttt ettt 20 1080
Lime ......ooiiiiiiiiiiiiiiiiiiennnen 30 1110
Slate ...t 20 1130
Sand (Hole filled with water at 1175’). 135 1265
Red rock..........ovviiiiiiinnnnnn, 5 1270 | Mauch Chunk
Slate and shells...................... 50 1320 Series,
Red rock ..............ccciiivinnnn . 15 1335 513’
Slate ... i i it 56 1390
Lime ......c. ittt 35 1425
Slate ...... ... it 5 1430
Lime shells............c..ciiiiennn. 3 1433
Slate ..ttt i e e, 5 1438
“Little Lime” (Broken)............... 10 1448
Pencil cave....................cc..ia. B - 1463
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Thickness Depth

Feet. Feet.
“Big Lime,” (Greenbrier) (Yellow, at

1490°) ...ttt 207 1660
Big Injun sand...........c.cciieeiienne 36 1696
Slate ...iiiiiiiiiiiii ittt i 67 1763
Squaw sand (1st gas, 1830’; 2nd gas,

1843') ...iiiiiiiiiiann i eeeeene 107 1871
Slate .....cciiiiiiiiiiietetiiiriaaaaas 222 2093
Berea sand ...........cciiiiicniennas 12 2106
Slate and lime....................... 140 22456

Slate. sandy, with smell of oil at 2400’
and 2690°; (Temperature, 113° F.

at 4730°) ... ..t 2695 4930
Very black slate, (Marcellus).......... 5 4945
-Lime (Corniferous), very hard, dark,

flint nodules...................... 90 5035
Clean yellow sand........ l (Oris-§ ... 10 5045
Fine-grained gray sand... {kany) | ... & 5060
Lime, light gray (Temperature, 129° F.

at 8230)........0000iieinnn e 190 5240
Lime, dark................. ciiennn. . 76 5316
Lime, light...............ccoiiiiienns 40 5355
Lime, dark (water, 6692')............. 240 5595

Conductor, 16 feet.
10” casing, 37 feet.
814" casing, 954 feet.
65" casing, 1602 feet.

The well was cased at 1502 feet to shut off the “Pencil
Cave” and the water from the Pottsville above, and it con-
tinued a dry hole to 5592 feet, where salt water was found in
the “Big Lime” of the Ohio geologists at about the same geo-
logic horizon where it occurs in Ohio, and this sait water evi-
dently comes from near the base of the Salina beds which hold
rock salt in Northern Ohio, Western New York, and which
was struck in the Derrick City deep boring, 4 miles east of
Bradford, Pa., at a depth of 4490 feet, 390 feet below the top of
the Corniferous Limestone and extended to a depth of 1713
feet through an interval of 223 feet, of which 87 feet was pure
salt, in beds of 30, 10 and 47 feet each at depths of 4490, 4596,
and 4638 feet respectively, with a mixture of salt and shale 20
feet thick at 4693 feet, ending at 618 feet below the top of the
Corniferous Limestone, as against 647 feet below the top of
the same horizon for the salt water in the Edwards or Slaugh-
ter creek well. The water rose in the well to about 4000 feet
from the bottom, and the slates above the Corniferous Lime-
stone caved so badly that further progress in drilling seemed



XX INTRODUCTION.

impossible without shutting off the water. This would have
required more than a mile of 414” casing, and would have re-
duced the bore hole to such small dimensions that Mr. Ed-
wards concluded the chances of reaching the Clinton oil and
gas horizon of Ohio (the intended goal of the well) were sa
hopeless that he reluctantly abandoned further drilling. Then,
too, the water in the well appeared to be very corrosive upon
the tools, and everything of metal connected with the drilling
operations, and hence it was feared that any casing inserted to
shut off the water would be destroyed and its purpose defeated.

It is of interest to make some comparisons of this deepest
well in° West Virginia with the Geary deep well, now being
drilled by the Peoples Natural Gas Company—a Standard Oil
Company subsidiary of which Mr. J. G. Pew of Pittsburgh, Pa.,
is President—5 miles northwest of McDonald, Pa., which has
already attained a depth of nearly 6500 feet and is the deepest
well in America, being surpassed by only one other boring in
the world, viz., the one near Czuchow in Silesia, which reached
a depth of 7349 feet, and had a temperature of 182° F. at 237
feet.

No temperature readings below 6270 feet, where the tem-
perature of the water was 156° F., have been taken in the
Geary well.

In the Slaughter creek well two determinations were made
by Mr. John Johnston for the U. S. Geological Survey, the re-
sults of which have kindly been placed at the disposal of the
W. Va, Geological Survey by Dr. Geo. Otis Smith, Director,
as follows:

At 4730 feet, approximately.............. .00 113° F.
At 5230 feet, approximately.................oia... 129° F.

The determinations were made with the apparatus and
thermomeéters of the late Dr. Hallock, loaned by him to the
U. S. Geological Survey a short time before his death, and are
the same with which he made the careful determinations of
earth temperatures in the Wheeling, W. Va., and West Eliza-
beth, Pa., deep wells. The Wheeling well stopped at 4500
feet, where the temperature was 110.3° F., which would agree
closely with 113° in the Slaughter creek well at 4730 feet.
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In the Geary well the temperature at 5220 feet as reported
by Capt. Barger was 120° F., but in the Slaughter creek well
at 5230 feet or nearly the same depth, a temperature of 129° F.
was measured, a difference of 9° F. at .practically the same
depth in the same geologic formations. The presence of a
slight quantity of natural gas in the Geary well at very great
depths and under enormous rock pressures, however, may
have tended to reduce the temperatures found therein, since
although a temperature of 140° F. is reported there at 5800
feet, the thermometer recorded only 100° F. at 6000 feet in
the presence of a slight flow of gas at that depth. In the West
Elizabeth deep well where some natural gas was also escaping
from the walls of the unlined boring, a temperature of 120° F.
was recorded by Dr. Hallock at a depth of 5010 feet and of
127° F. at 5380 feet, both of which are probably a few degrees
lower than they would have been except for the escape of
natural gas into the hole during the time the temperatures
were in process of recording, so that the temperature of 129°
F. in the Slaughter creek well at a depth of 5230 feet is prob-
ably more reliable than any of the others unless it be the tem-
perature of 156° F. for the water in the Geary well at 6260 feet,
which ought to have given fairly accurate results, since the
gas would not have been escaping to any appreciable extent
through the great column of salt water (5560”).

The character of the salt water in the McDonald and
Slaughter creek wells, the former found in a sandstone (Oris-
kany and Lower Helderberg) at 6260 feet, 252 feet below the
top of the Corniferous Limestone, and the latter probably in
the Salina Limestones at a depth of 5592 feet, and 647 feet be-
low the top of the Corniferous Limestone, is shown by the fol-
lowing analyses. The analysis of the water from the Slaughter
creek well was made by Mr. Chase Palmer in the laboratory
of the U. S. Geological Survey, through the courtesy of whose
Director the results have been furnished to the W. Va. Geo-
logical Survey. The two analyses are expressed in different
terms and quantities, but they can be readily translated into
equivalent terms:
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Slaughter Creek Well.

Water from 5692’
Approximate Analysis.
Contents of 100 grains of water.

Nly civerreniiiiiiiiieionnnnanaoaesnsans 4.6600
CRB .iviierernaiieteatacscorcsnnsscssanocsasss 2.2300
ME .ttt i e s 0.3800
Cl ovvvnnnnnnn, reseresessteacasnaans ceeaae 12.0800
S 0.0224
0 N 0.0015

19.2739

“The solution showed no radio-activity. Sp. gr. equals 1.1595.”

McDonald (Geary) Well.

Water from 6260 feet, by H. H. Graver, Chief Chemist,
Pittsburgh Testing Laboratory:

Specific gravity at 60° F..................... 1.1085
110, 3 Trace
‘ ) Parts per 100,000
Alkalinity as calcium carbonate............ 5.50
Calcium ohloride........cccviiiiviianaennas 4,421.40
Magnesium chloride......................00 251.60
Sodium chloride..............ccvviiinaL., 5,018.20
Sulphuric .anhydride................000ivutn Trace
Iron oxide.........coivieiiiiiiiiiiiiiennnns Trace
Sediment (rock powder)...............e0une 224.00
Total solids.............ccviiviennn.. 9,921.30
Total solids exclusive of rock sediment...... 9,696.70

A comparison of the two results will show nearly double
the amount of solids in the water derived from the limestone
in the Slaughter creek well, over that from the sandstone in
the McDonald well—a result not at all surprising, and both
analyses may be regarded as throwing some light on the coni-
position of the Paleozoic ocean waters.

The interval between the Berea Sand and the Corniferous
Limestone in the Slaughter creek well is 2840 feet as against
1005 feet in the Central City boring on the Ohio river near
Huntington, Cabell county, 55 miles \WW. N. \W. which gives an
E. S. E. thickening rate of about 33 1/3 feet to the mile. This
thickening of 33 1/3 feet to the mile between the Central City
well on the Ohio river and the Slaughter creek well on the
Kanawha river, shows only a slight excess in the rate of thick-
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ening over that in the 80 miles between Akron, Ohio, and the
R. A. Geary deep well near McDonald, Pa., where these same
Devonian beds between the Berea Sand and the Corniferous’
Limestone thicken from 1862 feet at Akron to 4386 feet, 80
miles southward in the Geary well near McDonald*.

The elevation of the top of the Corniferous Limestone in
the Slaughter creek well is 4305 feet below tide, while the same
geologic horizon in the Geary well is 4950 feet below tide, or
645 feet lower. In the Geary well the Pittsburgh coal crops
at 130 feet above the mouth of the same, thus making the inter-
val between it and the Corniferous Limestone (130’46008),
6138 feet. In the Slaughter creek well the Pittsburgh coal hori-
zon would come about 1290 feet above the well, and thus make
the Pittsburgh coal to Corniferous Limestone interval (1290’
+14945"), 6235 feet, or practically the same as in the Geary
well, the difference being only 97 feet, a remarkable fact when
we consider that the Devonian beds between the Berea Grit
and the Corniferous Limestone in the Geary well have a thick-
ness of 4386 feet, while in the Slaughter creek well the same
beds are only 2840 feet, or 1546 feet less. This extra sedimen-
tation in the Devonian beds of the McDonald region appears
to have been finally compensated in the Slaughter creek region,
although at a much later date, and largely during Pottsville
time, since the latter series is only about 250 feet thick in the
Geary bore hole, while on Slaughter creek the boring begins
about 575 feet below the top of. the Pottsville, and as its base
was reached at 940 feet, the resulting Pottsville thickness is
1515 feet, an expansion of 1265 feet over the thickness (250%)
of the Pottsville at McDonald. Then, too, the Mauch Chunk
series, including the Greenbrier Limestone, which is only 42
feet thick in the Geary deep well, has expanded to (1660’—
940’) 720 {eet in the Slaughter creek boring. so that if we com-
pare the intervals between the Pittsburgh coal and the top of
the Big Injun oil sand or base of the Greenbrier Limestone in
each well, we find this interval at Slaughter creek (1290’4
1660’) 2950 feet, while the same interval is only (130’4953"),
1083 feet in the Geary well near McDonald, 170 miles north-

*Bulletin of the Geological Society of America Vol. 24, p. 278.
Note on a Very Deep We'l Near McDonald, Pennsylvania, by I. C.
White.
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eastward, a difference of (2950’—1083’) 1867 feet, which is only
(1867’—1546”) 321 feet more than the excess of Devonian shales
and sandy beds at McDonald over the thickness of the same
formations at Slaughter creek (4386’—2840’=1546"), thus
showing that the compensation for rapid sedimentation in De-
vonian times throughout the McDonald region took place in
the Slaughter creek region during Mississippian and Pottsville
time. From what is known of the reduced thickness of De-
vonian sedimentation southwestward from Pennsylvania along
the Alleghany mountain region, and the great increase in
Pottsville, Mauch Chunk and Greenbrier deposition, it is prob-
able that the deficiency of the former was practically compen-
sated by the excess of the latter over the southwestern portion
of the Alleghany Mountain plateau, since in Summers, Monroe
and Greenbrier counties of West Virginia, the Mauch Chunk
series attains a thickness of nearly 3500 feet, the Greenbrier,
1300 feet, and the Pottsville, about 2500 feet, while in the same
region the Catskill series, which exhibits such a great thick-
ness in Maryland and Pennsylvania, along the central Appala-
chian plateau, has practically disappeared from the geologic
column through the loss of all of its red, beds under the counties
mentioned, as exposed in the gorges of the New and Greenbrier
rivers,

The general section of the Kanawha series given in this
report had already been printed as well as most of the volume
when the studies of Messrs. Hennen and Reger in Logan and
Mingo counties, and the studies of Messrs. Krebs and Teets in
Boone county during the year 1913 revealed the fact that the
section of the Kanawha series would need some revision based
upon the more detailed geologic work now possible with the
aid, of accurate field maps and elevations.

These Assistants of the Survey, led by Myr. Hennen, have
" traced the several coal beds from Mingo and Logan counties
across Boone and Kanawha to the Kanawha river, and Mr.
Hennen has prepared a revised section of the Kanawha series
based upon the results thus obtained. In this tracing of the
formations they were greatly aided by an impure limestone
full of marine fossils which was first discovered at Dingess,
Mingo county, by Assistant D. B. Reger and named from that
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locality. It was later traced along Tug river by Ray V. Hen-
nen from the region of Naugatuck to Matewan, 25 miles above,
and thus its persistence in the section was established. It car-
ries a well marked, fauna which Dr. Price, the Paeleontologist
of the Survey, is studying, and these fossils appear to be pres-
‘ent in the sandy shales and shaly sandstones at the proper
horizon even when the limestone as such is absent at many
localities where the Dingess horizon is exposed between the
Kanawha and Tug rivers. The Eagle Shales and Limestone
horizon of the Kanawha river with its rich marine fauna, dis-
covered and named by the writer in 1884, was also found to
carry its fossils into Boone county and across to the Tug river
in southern Mingo, and thus it, too, greatly aided in getting
correct identifications and correlations through from Logan
and Mingo to the Kanawha river.

A third limestone filled with marine fossils has been ob-
served by the writer near the mining village of Winifrede at
about 65 feet below the famous Winifrede coal bed. This as
given in Vol. II(A), W. Va. Geological Survey, page 431, will
probably prove a fossiliferous horizon at other localities- when
the exposures can be studied, and since the Campbells creek
limestone overlying the coal of the same name contains marine
fossils occasionally as observed by Assistant Krebs, there are
at present five known horizons for marine fossils that have
been definitely located in the Kanawha series of Kanawha,
Boone, Logan and Mingo counties, thus indicating that this
series of coals at least was accumulated along the margin of
an ocean or gulf whose tidal flats and swamps were subject to
incursions of marine waters throughout the deposition of more
than 1,000 feet of sediments, since the “Kanawha Black Flint”
near the top of the Kanawha series always contains marine
fossils.

The revised, section of the Kanawha series as prepared by
Assistant Hennen for Kanawha county. and which with greater
intervals (since they all increase southwestward from the Ka-
nawha river) will also answer in a general way for I.ogan and
Mingo counties, is as follows:
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General Section, Kanawha Series—Kanawha County.
By Ray V. Hennen.

Thickness
Min. Max. Total
Ft. Ft. Ft.

1. Sandstone, Homewood...................... 40 to 60 60
2. Shales, som¢times holding coal....... veraens 0 to 20 80
3. Kanawha Biack Flint, with marine fossils... 0 to 10 90 90’
4. Shale ......ccoiiiiiiiiinnrennenianiennnes 5to 15 105
5. Coal, Stockton, always multiple, and in 2 to
4 divisions separated by shales......... 5to 10 115 25'
6. Sandy shale or impure fire clay............. 10 to 20 135
7. Sandstone, Upper Coalburg, coarse, massive
gray, often weathering into “Chimney
rock” columns on summits............. 50 to 60 195 80
8. Coal, Coalburg, multiple, splinty............ 5to 10 205
9. Shale .......iiviiiiiiinnneirnnnineeaannann 5to 15 220
10. Coai, Little Coalburg................cc..... l1to 2 222
11. Sandstone, Upper Winifrede, massive, yel-
lowish gray...........coovviiieinnnnnn.. 40 to 56 277
12. Coal, Winifrede, multiple-bedded. ..... PP 4to 8 28 90
13. Shales and impure fire clay............... 1to 3 288

14. Sandstone, Lower Winifrede, grayish white,
hard, often massive and resting with
local unconformity on the underlying

beds ....iiviiiiiiiii it 30 to 50 338
15. Coal, Chilton “A,” double bedded, splinty... 1to 2 340 55
16. Fire clay, impure, and shale................ 5to 19 359
17. Limestone, Winifrede, impure, fossil shells, .
many Producti......................... % to 1 360
18. Sandstone, Upper Chllton, dull gray, med-
ium grained, micaceous................ 20 to 40 400

19. Coal, Chilton, double-bedded, ‘splinty, same
as mined on Spruce fork, Dingess run,
Rum and Buffalo creeks, Logan county,

and once mined just east of Dingess and -

at Naugatuck, Mingo county.......... 2to 5 405 65
20. Fire clay, impure..............c.ocvvnnnnn. Oto 8 413
21. Sandstone, Lower Chiiton, dull gray. mica-

CEOUB . .vvvvroronnseoesrocnnanesonensns 10 to 25 438
22. Coal, Little chllton, double-bedded, splinty. 1to 2 440 35
23. Fire clay, impure...........c.coienninenn. 0Oto 6 446
24. Sandstone, Hernshaw...................... 15 to 25 471

25. Coal, Hernshaw, double-bedded, splinty and
same as “Black Band” on Lens creek, . .
Kanawha county............c.covvunn.. 2to 4 475 3%

26. Shale, and horizon of Naugatuck sandstone

of Mingo county...................... 156 to 19 494
27. Coal, Dingess, gas type, same as once mined

at DIngess.......ovvvviitiecnncacaans B to 1 49 20
28, Shale .......ccciiiiiiiiiiii it 5to 10 505
29. Sandstone, Williamson..............c..o0.. 10 to 26 530

30. Shale ......coviviiiiiiiienenerenneeneennns 0Oto 6 536
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31.

32.
33.

34.
35.

36.
37.

38.
39.
40.

41.

42.
43.

44.
45,

46.
47.

48.
49,

50.
51.

52.
53.

Thickness

Min. Max. Total

Ft. Ft. Ft.
Limestone, Dingess, silicious, lenticular, fer-

riferous, many Producti and other ma-

rine forms..........c.ciiiiitieiananian. 0to 2 538
Shale, dark green, sandy, with iron ore no-

dules and plant fossils................. 10 to 20 658
Coal, Willlamson, multiple bedded. splinty,

same as mined at Williamson, Mingo

county, and upper seam mined by Au-

burn Coal Co., 1 mile above Matewan on

Kentucky side of Tug.................. l1to 2 560 65
Fire clay, impure, and shale............... 0Oto b5 565
Sandstone, Upper Cedar Grove, dull gray,

massive, medium grained, micaceous.. 10 to 20 585
Shale, dark gray with iron ore nodules and

plant fossils.............c..iiiiiii, 10 to 20 605
Coal, Cedar Grove, both gas and splinty,

double-bedded; same as Island Creek

bed of Logan county, and split into the

Upper and Lower Thacker on Mate

creek, Mingo county................... 3to 5 610 b0
Fire clay. impure................. ... ... l1to 3 613
Sandstone, Lower Cedar Grove........... 10 to 20 633
Shale, dark gray, with iron ore nodules and

plant fossils.................ovainn., bto 15 648
Coal, Alma, some splint, mostly gas type,

multiple-bedded, mined at Spring and

Rawl, Mingo county; same as Draper

vein at Logan and as mined at Big

Creek, Logan county; and at Ramage,

Boone county............cihviiiinnn... 1to 2 650 40
Fire clay, impure, and shale............... .1to 5 655
Sandstone. Logan, bluish gray, massive

medium grained................ .. ... 10 to 20 675
Shale .........iiiiiiiiiiii ittt Oto 4 679
Coal, Little Alma, double-bedded, crops near

mouth of Armstrong creek............. Oto 1 680 30
Fire clay, impure.................ooiianet. 0to 4 684
Sandstone, Malden.............ccciveivnnnn 15 to 26 709
Shale, gray, flaggy and sandy.............. Oto b5 1714
Limestone, Campbelis Creek, silicious, len-

ticular, dark gray, hard, the horizon car-

rying marine fauna at Bald Knob, Boone

COUNLY .vvvvrnnnanennonancnaannnnennns Oto 2 1716
Shale, dark gray, with iron ore nodules and

plant fossils............ ... i, 10 to 20 736
Coal, Peerless, gas type, split off top of

Campbells Creek bed.................. 2to 4 740
Shale ........ciiiiiiiiiiiiiinnieanaannens 0to 20 760

Coal, No. 2 Gas, multiple-bedded, gas type,
main bench of Campbells Creek coal;
and including Peerless is same as mined
in Logan county at Manbar, and lowest
bed operated on Buffa'o creek; and in
Mingo county is known as the “War-
fleld ” “Burnwell,” “Freeturn,” “Rawl,”
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54,
65.
6.
B7.
68.
- 59.

60.
61.

62.
63.
64.
66.

67.
68.

69.
70.
71.

72.
73.

Thickness
Min. Max. Total
Ft. Ft. Ft.
and “Upper War Eagle”............ ... 3to 10 770
Fire clay, impure and shale............... 0Oto 5 775
Sandstone, Brownstown.................... 20 to 35 810
Shale .....oivieiiireirerinneeneennrennennns 1to 5 815
Coai, Powellton, double-bedded, same as
“Hatfleld Tunnel” of Mingo county.... 1to § 820
Fire clay, impure, and shale, sandy and
flagBY . .ivviiiiiiiiiiiiitiraacanaa 40 to 58 878
Limestone, Stockton, silicious, lenticular,
hard, dark gray.........ccceiiininanns . 0Oto 2 880
Shale .....civiiiiiiiniinnennasrenennnnenns 30 to 40 920
Coal, Eagle “A,” double-bedded. gas type, ex-
posed near mouth of Armstrong creek.. 0 to 2 922
Sandstone, Eagle............c.coivivinnn.. 10 to 22 944
Coal, Eagle, soft, gas type, same as “No. 1
Gas” of Kanawha valley, and “Middle
Eagle” of southern Mingo county...... 2to 6 950
Fire clay.....coiveeiiiinieecrcncnannnnnnas 0to 3 963
Sandstone, Decota, massive................ 0to 25 978
Coal, Little Eagle, double-bedded, gas type,
and lower division once mined com-
mercially at Cedar, Mingo County...... lto 2 980
Fire clay and shale....................... 0to 3 983
Sandstone, Grapevine, massive, type locali-
ty, mouth of Grapevine creek, Mingo
county; observed at mouth of Arm-
strong creek..............ccoiiiiiiinn.., 0to 10 993
Shale, s8ndY.......cooveiieientincancninans 10 to 30 1023
Black slate..............c.ciiiiiiiiiinn. 2 to 18 1033
Limestone, Eagle, dark gray. hard, marine
fossils .......cciiiiiiiiiiiiiiiie i 1to 2 1036
Shale, Eagle, dark, marine fossils........... 1to b5 1040
Shale and sandstone, holding Lower War
Eagle and Glen Afum Tunnel coals of
Mingo county to top Nuttall sandstone
and base of Upper Pottsville Series..... 150 to 200 1240

90’

50"

60

70

This section should be used by the reader instead of the
one given on pages 212-214 of this Report in all questions of
identity and correlation.

ERRATA.

Page 28, line 17: for “Kanwha,” read “Kanawha.”
Page 41, line 38: Read thus, “ * * then 4 miles as a dividing
line between Lincoln and Kanawha counties.”

Page b4, line 20: for “is.” read “in.”

Page 136, line 23: for “Bakertown,” read ‘“Bakerstown.”
Page 146, lines 3 and 5: for “Clendennin,” read ‘“Clendenin.”

Page 148, lines 9 and 11: for “Aaron P. O.,” read ‘“Aarons P. O.”

Page 220, line 16: for “Winfrede,” read “Winifrede.”

Page 240, line 41: for “ot,” read “to.”
Page 583, line 14: for “plug,” read “pug.”



PART L

‘The History and Physiography of
Kanawha County.

CHAPTER I

THE HISTORICAL AND INDUSTRIAL
DEVELOPMENT.

LOCATION AND HISTORY.

The portion of the State of West Virginia discussed in
detail in this report, Kanawha county, lies between the paral-
lels of 37° 50’ and 38° 40’ North latitude, and the meridians
81° 10’ and 81° 55’ West longitude from Greenwich.

GENERAL DESCRIPTION.

Kanawha county lies southwest of the central part of
West Virginia and is divided by the Kanawha river, running
in a northwest direction through the entire county. It is
bounded on the north by Jackson and Roane counties; on the
east by Roane, Clay, Nicholas and Fayette counties; on the
south by Raleigh and Boone and on the west by Boone, Lin-
coln and Putnam counties.

Its area given by districts as computed from the accurate
topographic sheets of the U. S. Geological Survey is as
follows ;
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Districts. 8q. Miles.
Big Sandy ..........c0ciiiiiiiann, e eereereaeaaaaaaas 80.28
Charleston ........cccoceeeeeenronncnnccnsanaascnsaa, 14.91
Cabin Creek ............... et eeeeaeieaereaereaaa 237.21
0] 1 166.49
B =3 1 (=3 o o+ 40.24
D 071 s ) + 83.30
Malden .......c.iiiiiiiitiiiiittiit ittt 64.74
0 T3 87.84
05 48 1 ¢ 85.27
Washington ...........ciiiiiiiiiiiiiiiiiiiieniaean, 655.11

Total ..ottt ittt iit ittt iae e 914.39

The general surface of the country varies in elevation
from 542 feet above tide where the county line crosses the
Kanawha river to 2650 feet above tide at the summit of a high
knob on the Kanawha-Raleigh county line, a range in eleva-
tion of 2008 feet.

The population in 1900 was 54,696, of which 50,711 were
white, 3,985 colored and 744 foreign born. The census of 1910
gives the total population as 81,457, an increase of nearly 50
per cent. This increase is due to the fact a large number of
mines has been opened in Cabin Creek district and the rapid
growth of Charleston. ‘

The following table shows the changes in population of
the county by districts during the last twenty years as given
by the census of 1910 :—

Districts Population.
1910 1900 1890

Big Sandy..........ccooeiiiiiiinn 3,836 2,915 1,960
Charleston ..............ceivvenne 23,966 13,417 10,222
Cabin Creek...............ce0vnun 22,920 11,864 7,940
) PN 6,391 5,666 4,374
Jefferson ...........ceiieininennnn 3,841 3,545 3,270
Loudon ..........ccoiiiivininnnnns 5,718 4,427 3,343
Malden ............cevieiinnnnnn 3,803 3,364 3,707
Poca ..... e eerieiaiee i, 4,090 3,818 3,038
Unfon .......cciiiiiiiiiininnnnn, 3,949 3,842 3,266
Washington ...................... 2,944 1,849 1,636

Total ......ccvviiviinneninenns 81,457 54,696 42,766

The figures given above show that the population of the
county has increased nearly 100% in the last 20 years, but this
increased population was principally in Charleston and Cabin
Creek districts, due to the fact that Charleston district con-
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tains the City of Charleston, and Cabin Creek district contains
the principal mining industry of Kanawha county. The re-
maining districts contain farming and grazing land and thus
show very little increase in population.

Kanawha county began its existence in November, 1788,
having been formed, by legislative enactment, from parts of
Montgomery and Greenbrier counties, and was named from
the Kanawha river which flows through the county in a north-
western direction. The county, as first formed, had the fol-
lowing boundary lines:

“Beginning at the mouth of Great Sandy in the said county of
Montgomery, thence up the said river with the line of the said
county to the mountain generally known by the name of Cumberland
Mountain, thence a northeast course along the said mountain to the
Great Kanawha, crossing the same at the end of Gauley Mountain,
thence along the said mountain to the line of Harrison county, thence
with that line to the Ohio river, thence down the said river including °
the islands thereof to the beginning.”

This area compriSes parts of fifteen of the counties in the
southwestern part of the State, which have been formed from
Kanawha county.

The farming land of Kanawha county is well adapted to
both tillage and grazing. It is one of the richest counties in
the State in the production of petroleum and natural gas, and
the pools of these hydro-carbons are still undergoing develop-
ment. It is also richly underlaid with coal, and is one of the
foremost mining counties in the State. Its principal products
are corn, wheat, oats, hay, beef cattle, sheep, hogs, poultry,
fruits, coal, petroleum, natural gas, and manufactured articles,
such as coke, carbon black, glassware, axes, salt, tools and
bricks. '

The quality and character of the soil and its products, as
well as the mineral wealth, will be discussed in detail in sub-
sequent chapters of this report.

The State Auditor gives the following property valua-
tions for Kanawha county for the year 1912:

Assessed

Valuation State Tax
Real Estate...........ccovenvunnn $27,613,958.00 $2,761.40
Personal Property................ 11,124,540.00 1,112.45

Total ...................c.0. $38,638,498.00 $3,863.85
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The School tax of Kanawha County for the year 1912, as
given in the records of the Sheriff’s office, was as follows:

Teachers’ Fund..........covieninmnecinnacnonnnans $126,088.99

Building Fund..........ccoiiveiiiiieniiiineieinnes 56,647.563
Total «ovvniiiiiiiiiiiitiiiieriiiiiencannians $182,736.52

The levy for the municipal tax for the city of Charleston
for 1912 was at the rate of 54 cents per $100 valuation, and the
assessed valuations are given in the following table:

Assessed Munlcipal
Valuation . Tax
Real Estate...................... $15,751,710.00 $ 85,069.23
Public Utilities................... 30,698,036.00 165,769.39
Personal Property............... 6,244,440.00 33,719.97
Total ......c...ccivivnnnn ...$62,694,185.00 $284,648.69 .

The County tax is 25 cents on each $100 valuation, and
this together with the State, Municipal, Public Library and
other taxation, makes the rate in the city of Charleston for the
year 1912, $1.3515 on each $100 valuation.

The principal cities and towns of Kanawha county are
as follows: Charleston, Saint Albans, Clendenin, East Bank,
Cedar Grove, Malden, Dana, Putney, Ward, Mammoth, Mar-
met, Winifrede, Coalburg, Kayford, Eskdale, Dakota, Carbon,
Spring Hill, Dunbar, Sissonville, Bream, Blue Creek, Quick,
Sproul, Dungriff, Olcott, Brounland, Hernshaw, Sattes, Lock
Seven, London, Hugheston, Guthrie, Wallace, Blundon, Hunt,
Wellford, Weir, Queen Shoals, Morris, Ronda, Dry Branch,
Sharon, Mucklow, Burnwell, Handley, Crown Hill, Hansford,
Cabin Creek Junction, Chelyan, Kanawha and South Ruffner.

Charleston.

Charleston is the third largest city in West Virginia, and
is located on Kanawha river at the mouth of Elk river. It is
the capital of West Virginia and the county seat of Kanawha
county. It is built on the second terrace, or old erosion level
of these two streams. The first settlement was made in 1788
by George Clendenin.
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Charleston was established by an act of the Assembly,

December 19, 1794,

“It was enacted that four acres of land, the property of George
Clendenin, at the mouth of Elk river, in the county of Kanawha, the
same as laid off into lots and streets, shall be established as a town
by the name of ‘Charlestown,’ and Reuben Slaughter, Andrew Donalley,
Sr., William Clendenin, John Morris, Sr., Leonard Morris, George
Alderson, Andrew Baker, John Young and William Morris, gentlemen,
are appointed trustees.”

Hon. John P. Hale, the historian of the Kanawha valley,
‘has the following to say in regard to Charleston:

“On the 19th day of December, 1794, the legislature of Virginia
formally established the town and fixed its name as ‘Charlestown.’ It
is a curious fact that, although the legislature had officially estab-
lished the county, in 1789, as ‘Kenawha,’ and now the town, in 1794,
as ‘Charlestown,” both names by common consent became changed—
ome to ‘Kanawha’' and the other to ‘Charleston.’” How, why or when
nobody knows. Some years ago there was much trouble and annoy-
amce about our maill matter, growing out of the confusion of the
Postofice names of our Charleston and Charlestown, Jefferson county.
With a view to remit this, a public meeting was called here to dis-
cuss the propriety of changing the name of our town from Charleston
to ‘Kanawha City.’ It was warmly discussed and defeated.”

During the last decade Charleston has had a very rapid
growth both in population and industrial activity. The cen-
sus of 1900 gives the population as 11,099, but that of 1910
gives it 22,996, or a gain of 11,897. This is a growth of 108
per cent and ranks Charleston as the third city in population
in the State.

A short account will now be given of the several indus-
tries of Charleston and vicinity:

The Kelly Axe Factory.—This plant is located on the
West side near the mouth of Kanawha Twomile, and was
established in 1905. It covers about 30 acres of land and pro-
duces more than one-half of the axes manufactured in the
United States. Mr. J. C. Kelly is president and general man-
ager. The plant employs from 800 to 1000 skilled workmen
and laborers.

South Side Foundry and Machine Works.—This plant is
located on the south side of ‘Kanawha river, and was estab-
lished by O. O. and W. T. Thayer in 1890. It manufactures
all kinds of machinery used in connection with the mining of
coal and coal tipples. Mr. G. T. Thayer is General Manager
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and Treasurer, and employs 10 skilled workmen and 30
laborers.

The Charles Ward Engineering Works.—This plant is
located on the south side of Kanawha river near the Chesa-

- peake & Ohio Railway depot, and was established in 1873. It
manufactures marine boilers, and employs 30 skilled work-
men and laborers.

The Kanawha Mine Car Company.—This factory is lo-
cated on the Kanawha & Michigan Railroad near the eastern
end of Thompson street, and was established in 1902. It
manufactures mine cars and all kinds of mine supplies, and
employs 60 skilled workmen and laborers. Mr. M. T. Davis,
Jr., is the General Manager.

The Vulcan Iron Works.—This plant is located on west
side of Elk river, on Virginia street, and manufactures all
kinds of mine supplies, employing 20 skilled workmen and
laborers.

West Virginia Clay Products Company.—This plant is
located on the south side of Elk river on the Coal & Coke
railroad near the mouth of Twomile. It was established in
1912, and manufactures all kinds of building brick. The fire
clay used occurs just under the Buffalo sandstone near the
base of the Conemaugh series. . Seventy men are employed,
according to the statement of Mr. Kay, the General Manager.

Baldwin Steel Company.—This plant is located on south
side just west of the railroad bridge across the Kanawha river.
It was established in 1907, and reorganized in 1912, with
Joseph Krieg as President and Treasurer, and Anton Boerder
as Vice-President, Secretary and General Manager. It manu-
factures, according to Mr. Boerder, the following:

“CLAY, CRUCIBLE STEEL CASTINGS; Automobile and alloyed.

castings a specialty, gears, sprockets, axles, cylinders, ‘Hudson,” Bald-
win High Speed Steel, ‘Ajax’ self-hardening steel, ‘Baldwin’ crucible
cast tool steel, ‘Extra’ Baldwin Die Steel ‘Special,’ Spring and Ma-
chinery steel, Billets, Ingots, and Forging in all grades of steel
Chrome, Nickel, Vanadium Steel. Manufacturers and exporters of
steel for all purposes. Annealed and unannealed sizes at warehouse.
Non-magnetic steel for electric car apparatus.”

The plant employs 225 werkmen, and has a minimum
daily output of 650 tons, and ships the finished product to dif-
ferent parts of the United States, England and France.

Standard Brick Company.—This factory is located on the
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Kanawha & Michigan railroad west of Twomile creek, and
manufactures paving, building, and fire proof brick. Mr. H.
C. Kenyon is Superintendent and Mr. F. M. Staunton is
President. The principal production is building brick. The
clay is from the shale occurring between the Connellsville and
Morgantown sandstones, possibly the Clarksburg Reds, and
it makes an excellent brick. According to Mr. Kenyon, the
plant has a daily capacity of 50,000 brick and employs 70 men.

Charleston Manufatturing Company.—This is located at
the corner of Charleston street and Pennsylvania avenue, and
is one of the most important manufactories of its kind in the
Kanawha Valley. The plant manufactures overalls and shirts
for working men, employing about 100 laborers. W. A. Abney
is President, E. A. Barnes, Secretary, and A. L. Davis, General
Manager. :

Banner Window Glass Company.—This factory, of which
Lewis Waterloo is President, is located in South Charleston
on Eastern avenue near D street. The plant was established
in 1907, the glass sand used being shipped from Lawton, Ky.,
and the lime, from Marble Cliff, Ohio. Forty-seven skilled
workmen and 43 laborers are employed and the output is 7200
boxes monthly, a box-containing 50 sq. ft.

Charleston Window Glass Company.—This window glass
works is located on the Kanawha & Michigan Railroad near
Twomile creek. It manufactures a fine quality of window
glass, employing 50 skilled workmen and 90 laborers. The
plant was established in 1910, and Mr. Albert Gilbert is the
President. The glass sand used is shipped from Limestone,
Ky.

Charleston has a large number of wholesale houses dis-
tributing groceries, dry goods, hardware, machinery, etc.

Among the wholesale grocers are: Ruffner Brothers,
Lewis-Hubbard & Company, and Hubbard Grocery Company.
Dry goods wholesale firms are the following: Abney-Barnes
Company, Noyes-Thomas & Co., Schwabe Clothing Company
The Charleston Hardware Company, Loewenstein & Sons,
Goshorn Hardware Company and W. F. Shawver Company
are among the firms distributing hardware through the terri-



8 HisToRICAL AND INDUSTRIAL DEVELOPMENT.

tory adjacent to Charleston, The Payne Shoe Company and
Thomas Shoe Company are wholesale shoe houses.

Charleston is also a strong financial center, as shown by
the financial statement of the various banks of the city made
April 4, 1913, as follows:

Capital
April 4, 1913 and Surplus. Deposits.

Kanawha Valley Bank.......... $1,028,730.52 $ 3,089.954.94
Charleston National Bank....... 1,031,929.21 1,770,934.63
Kanawha Banking & Trust Co.. 486,935.84 1,163,692.08
Kanawha National Bank......... 380,056.32 1,166,229.17
Citizens National Bank.......... 294,250.48 1,238,637.40
National City Bank............. 154,954.27 815,688.72
Capital City Bank.............. 2317,327.65 438,717.74
Charleston-Kanawha Trust Co.. 168,637.80 272,975.14
Elk Banking Company..... PR 65,411.89 213,989.17
Peoples Exchange ............. 42,427.14 130,466.42
Glenwood Bank................. 30,327.43 39,076.99

Totals ...coovivvivnnennanns $3,920,987,66 $10,329,251,30

The Union Trust Company with capital of $500,000 began busi-
ness in May, 1913.
c

A statement issued by the banks of Charleston on April
9, 1903, or ten years before, shows the following:

Capital
April 9, 1903 and Surplus. Deposits.
Kanawha Valley Bank........... $ 468,905.11 $1,687,788.17
Charleston National Bank....... 504,206.12 1,332,034.13
Citizens National Bank........... 166,606.67 698,082.99
Kanawha National Bank......... 154,805.07 622,400.60
Kanawha Banking & Trust Co... 345,102.14 503,519.78
Totals ........covevvvvvnnnnn. $1,639,625.11 $4,843,826.67

It will be seen from this statement that the number of
banks has increased from five in 1903 to twelve in 1913; that
the capital and surplus of local banking institutions has in-
creased approximately 115 per cent and that the total amounts
of deposits in the banks of the city has increased more than
120 per cent in the same length of time.

Saint Albans.

Saint Albans is situated on the Kanawha river at the
mouth of Coal river, 12 miles west of Charleston, on the Main
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Line of the Chesapeake & Ohio Railroad and at the junction
of the Coal River Branch of said railroad. The population in
1900 was 816 and in 1910 was 1,209, showing an increase of
about 50 per cent. Saint Albans has two banks, 33 stores, 6
churches, and 2 schools.

The town was incorporated in 1868 by an act of the legis-
lature under the name of Kanawha City, but a short time after-
wards the name was changed to Saint Albans. It was named
in honor of Saint Albans, England, by an associate of the late
C. P. Huntington.

Saint Albans has several lumber plants located within its
limits, among which are the following:

American Column and Lumber Company, Bowman Lum-
ber Company, and Geo. Weimer and Sons.

East Bank.

East Bank is situated on the Kanawha river, 18 miles
southeast of Charleston, in the coal mining region of Kanawha
county. It has 8 stores, 3 churches, one school house and a
high school. Its population in 1900 was 468, and in 1910, 551,
showing very little growth in the past decade.

Cedar Grove.

Cedar Grove is located on the north bank of the Kanawha
river at the mouth of Kelly creek, 18 miles south of Charleston.
It is a mining town and is located at the junction of two
branch railroads running up Kelly creek. The population in
1910 was 679. It was incorporated in 1902, and has 8 stores,
3 churches, and 2 schools. It also has 2 manufacturing plants
—one Glass, the other Carbon Black.

Pratt.

Pratt is Jocated on the south bank of the Kanawha river,
at the mouth of Paint creek, 22 miles southeast of Charleston.
The town was originally laid out in 1850 under the name ot
Clifton, and incorporated June 4, 1905. The name was then
changed to Dego, and in 1889 was again changed to Pratt, its
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present name, in honor of Charles Pratt who owned a large
area of coal land on Paint creek. Pratt is a mining town, and
its population in 1910 was 306.

Handley.

Handley is located on the Chesapeake & Ohio Railroad, 24
miles east of Charleston. It is a mining town and claims a
population of about 1,000. The Chesapeake & Ohio Railroad
has made Handley the end of the New River division, and has
extensive yards there and a round house for its locomotives.
The railroad company erected a Y. M. C. A. building in 1906
which contains lodging rooms and a large reading room, with
a restaurant open day and night. The town contains two
churches, seven stores and two schools.

Marmet,

Marmet is situated on the Kanawha river at the mouth of
Lens creek, 10 miles east of Charleston. The town was first
named Brownstown in honor of Charles Brown, a man who
was interested in salt manufacturing there. The town was
incorporated in 1913. Its name was changed to Marmet about
1905 in honor of the Marmet Coal Company, which operates
mines at Hernshaw, 3 miles up Lens creek, and has extensive
docks on the Kanawha river at Marmet for loading coal into
barges for transportation to the Cincinnati and other lower
river markets.

Malden.

Malden, located 5 miles southeast of Charleston, on the
north side of Kanawha river, is possibly the oldest town in
the Kanawha Valley. It has long been a mining and salt
manufacturing town, and was a thriving village during the
early history of the salt industry. The town is not incorpor-
ated, but has ten stores, four churches and one school. Malden
also has a salt furnace, which will be discussed in a subsequent
chapter.
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Hansford.

Hansford is situated on the south side of Kanawha river,
21 miles southeast of Charleston, being the site of the Shelter-
ing Arms Hospital. This institution was organized in January
1886 by Bishop Peterkin, Archdeacon Spurr and others of the
P. E. Church, and has been maintained for the purpose of
healing the sick and injured of the Kanawha and New River
districts, special reference being had to the mining population
and to the men employed on the railroad. For this purpose
suitable property was secured at Paint Creek (now Hansford),
on the C. & O. Railway, in the heart of the mining region,
about twenty miles east of Charleston. This property was
purchased at a cost of $2.500, and included about 13 acres of
land and several small buildings. Through the efforts of
Bishop Peterkin and others, more funds were secured, and in
1888 additional buildings were erected, and the hospital
opened in the Fall of that year, having a capacity of about
twenty patients. During the Summer and Fall of 1891 addi-
tional funds were raised and spent in further improvements,
the capacity of the institution being increased to about thirty
patients,

“The people were at first somewhat slow to avail themse!ves of
the privileges offered, but soon about 600 names were enrolled on the
list at the nominal rate of ten cents a month, the rate being increased
in 1907, to fifteen cents a month. Up to the summer of 1890 the hos-
pital had about 27 patients, a number that had increased to 116 by
the year 1893-94. In 1907-08 the hospital cared for nearly 800 patients.
Durings these years additions were made to the building and heating
and electric light plants installed at a cost of about $10,0000 A neat
chapel and a home (costing about $4,500) to serve as the headquar-
ters of a missionary, etc., were also erected on the grounds, and up
to the summer of 1907 the whole property had increased in value to
somewhere near $25,000. In the meantime a kind friend in New
Jersey, the late Mrs. Chas. S. Olden, of Princeton, left a legacy
amounting to $17,160. The institution also benefitted bry $1,000 from
the estate of Mrs. Waters, of Charleston, and bty an anonymous gift
of $5,000 from some one in Virginia. The increase from these legacies
with the Thanksgiving-Day offering of the church throughout the
diocese, ranging from $500 to $1,000, supplemented by boxes of sup-
plies from branches of the Woman’s Auxiliary and other friends all
added to the regular income from the dues of the miners, which
ranges from $10,000 to $12,000, enables the management to carry on
the work successfully, the income from pay patients being compara-
tively small. To the original institution a Training School for Nurses
is now added, from which several are graduated each year.
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“The present neat and commodious building was opened July
15, 1908, at which time Bishop Peterkin delivered an interesting ad-
dress, among other speakers being President Stevens, of the C. & O.
R. R. and Archdeacon Spurr. The occasion was a notable one and
many distinguished guests were present. The hospital now has ac-
commodations for more than 100 patients, with an average of 60 pa-
tients a day, and 1,200 patients are treated annually. It receives pa-
tients with acute, curable, and non-contagious diseases, without dis-
tinction of creed, nationality or color. Patients not able to pay re-
ceive free treatment. There are a limited number of beds in wards
for pay patients, and also a department for pay patients in private
rooms. Visitors are admitted daily between 2 and 5§ P. M.”

The following are the officers and directors of this insti-
tution, as given in its twenty-first annual report, from which
the facts herein given are quoted:

Board of Directors.

Rt. Rev. Geo. W. Peterkin, D.D., LL.D., President, Parkersburg
Rt. Rev. W. L. Gravatt, D.D., Charles Town

Capt. W. R. Johnson, Vice-President, Crescent.

Rev. R. D. Roller, D.D,, Chaplain and Secretary, Charleston.

D. T. Evans, Powellton. . .
C. A. Cabell, Carbon.

Archdeacon B, M. Spurr, Moundsville. ‘

C. C. Beury, Claremont.

E. W. Grice, Hinton.

Executive Committee.

Rev. R. D. Roller, D.D., Charleston,
C. A. Cabell, Carbon.
D. T. Evans, Powellton.
Treasurer.
C. A. Cabell, Carbon.
Business Manager.

Ben R. Roller, Hansford.
Staff,

Superintendent—J. Ross Hunter, M.D.

Resident Physiclan—S. H. Yokeley, M.D.
Superintendent of Nurses—Miss Mary J. Parry, R. N.
Head Nurse—Miss Amy C, Dunlap, R. N.

Dunbar.

Dunbar is located on the north side of the Kanawha
river, 6 miles west of Charleston, being connected with
Charleston by an electric railroad. It was laid out by Hon.
Fred P. Grosscup of Charleston in 1912, and has an art glass
manufacturing plant which employs about 40 men. Its popu-
lation in 1912 was 200, and it is not incorporated.
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Dickinson.
Dickinson is located on the north side of Kanawha river,.
14 miles east of Charleston. The town was named in honor
of Mr. J. Q. Dickinson of Charleston, who operates the mines
at this place. It is not incorporated but has a population of
about 300,
Blue Creek.

Blue Creek is located on the south bank of Elk river, 13
miles northeast of Charleston, in the center of the Blue Creek
oil field. Its population is about 100, having three stores, one
school, and one church.

Sissonville.

Sissonville is located on Pocatalico river, 16 miles north
of Charleston, and is the most northern village in Kanawha
county. The town was named after John Sisson, who first
owned the land on which the town is built, and it has a popula-
tion of about 75, with four stores, one church, and one school.

The following is a list of towns and cross road villages
other than those already described in Kanawha county, rang-
ing in population from 50 to 1000, but as they are not incor-
porated their populations are not given in the report of the
U. S. Census for 1910.

Population Population.
Dana ......cccovvveennnn 400 Winifrede .............. 1500
Putney ................ 900 Coalburg ..............n 450
Ward ...........00nen 1000 Kayford ................ 1000
Mammoth .............. 1200 Eskdale ................. 400
Decota ........covceivnne 300 Carbon ................. 1200
Spring Hill............. 200 Quick ................. 225
Bream ................. 160 Blakely ................ 360
Sproul ................. 10 Dungriff ................ 400
Olcott ............cvvtn 600 Brounland .............. 100
Hernshaw .............. 860 Sattes ...... eeteaeaas 80
Lock Seven............. 200 London .-.......c...... 600
Hugheston ............. 500 Guthrle ................ 25
Wallace ..........ov0nen 20 Blundon ................ 60
Hunt .........ccco0ivnnn 160 Wel'ford ............... 100
Welr .....oovveiiiinnn. 1560 Queen Shoals........... 300
Morrig .....covievinnennn 50 Dry Branch............. 250
Ronda ................. 400 Mucklow ............... 300
Sharon ................. 300 Crown Hill.............. 6500
Burnwell ............... 500 Chelyan ................ 700
Cabin Creek Junction... 100 South Ruffner........... 100
Kanawha ............... 400 Washington Springs..... 70 .
Leon .....ccovviiniinnnn, 56 Chilton ................. 40
Monarch ............... 300
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The figures given on the preceding pages are only approx-
imate, as the majority of the places are mining towns and the
population is very fluctuating, owing to labor conditions in the

~coal-trade,

INDIAN MOUNDS.

Numerous artificial mounds are located on the second
terrace of the Kanawha Valley just west of Charleston. Inter-
esting investigations and examinations were made of some of
these mounds in 1856-57 by Profs. Thomas and Norris of the
Smithsonian Institute of Washington, D. C. The result of
their work is published in the Fifth Annual Report of that
Institute on pages 51-58 as fallows:

“A large mound situated on the farm of Col. H. B. Smith, near
Charleston, is conical in form, about 175 feet in diameter at the
base and 35 feet high. It appears to be double; that is to say, it con-
sists of two mounds, one built on the other, the lower or original
one 20 feet and the upper 16 feet high,

“The exploration was made by sinking a shaft, 12 feet square at
the top and narrowing gradually to 6 feet square at the bottom, down
through the center of the structure to the original surface of the
ground and a short distance below it. After removing a slight cov-
ering of earth, an irregular mass of large, rough, flat sandstones, evi-
dently brought from the bluffs half a mile distant, was encountered.
Some of these sandstones were a good load for two ordinary men.

‘“The removal of a wagon load or so of these stones stones brought
to light a stone vault 7 feet long and 4 feet deep, in the bottom of
which was found a large and much decayed human skeleton, but
wanting the head, which the most careful examination failed to dis-
cover. A single rough spear head was the only accompanying article
found in this vault. At the depth of 6 feet, in earth similar to that
around the base of the mound, was found a second skeleton, also
much decayed, of an adult of ordinary size. At 9 feet a third skele-
ton was encountered, in a mass of loose, dry earth, surrounded by
the remains of a bark coffin. This was in a much better state of
preservation than the other two. The skull, which was preserved,
is of the compressed or ‘flat-head’ type.

“For some 3 or 4 feet below this the earth was found to be
mixed with ashes. At this depth in his downward progress Colonel
Norris began to encounter the remains of what further excavations
showed to have been a timber vault, about 12 feet square and 7 or 8
feet high. From the condition in which the remains of the cover
were found, he concludes that this must have been roof-shaped, and,
having become decayed, was crushed in by the weight of the addition
made to the mound. Some of the walnut timbers of this vault were
as much as 12 inches in diameter,

“In this vault were found five skeletons, one lying prostrate on
the floor at the depth of 19 feet from the top of the mound and four
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others, which, from the positions in which they were found were

supposed to have been placed standing In the four corners. The

first of these was discovered at the depth of 14 feet, amid a com- -
mingled mass of earth and decaying bark and timbers, nearly erect,

leaning against the wall, and surrounded by the remains of a bark

coffin. All the bones except those of the left forearm were too far

decayed to be saved; these were preserved by two heavy copper

bracelets which yet surrounded them.

“The skeleton found lying in the middle of the floor of the vault
was of unusually large size, ‘measuring 7 feet 6 inches in length and
19 inches between the shoulder sockets.’ It had also been inclosed
in a wrapping or coffin of bark, remain of which were still distinctly
visible. It lay upon the back, head east, legs together, and arms
by the sides. There were six heavy bracelets on each wrist; four
others were found under the head, which, together with a spear-point
of black flint, were incased in a mass of mortarlike substance,
which had evidently been wrapped in some textile fabric. On the
breast was a copper gorget. In each hand were three spear-heads of
black flint, and others were about the head, knees and feet. Near
the right hand were two hematite celts, and on the shoulder were
three large and thick plates of mica. About the shoulders, waist,
and thighs were numerous minute perforated shells and shell beads.

“While filling in the excavation, the pipe represented in Fig. 4
was found in the dirt which had been removed from it. This pipe
has been carved out of gray steatite and highly polished. It is
worthy of note that it is precisely of the form described by Adair
as made by the Cherokees, and also that it approaches very near
to an Ohio type.

“Another mound ot rather large size, in the same locality was
opened by the Bureau assistant.

“In order that all the facts bearing on its uses may be under-
stood it is necessary to notice its immediate surroundings.

“Plate V is a map showing the ancient works in the valley of
the Kanawha, from 3 to 5§ miles below Charleston, and Plate VI is
an enlarged plat of the area embracing those numbered I, II and 1,
3, and 4 on the map. As will be seen by an inspection of the latter
plate, the works included are two circular enclosures, 1 and 2; one
excavation; one included mound, 2; three mounds, 3, 1, and 4, outside
of the enclosures; and a graded way. As our attention at present
is directed only to the large mound, 1, it is unnecessary to notice
the other works further than to add that each enclosure is about
220 feet in diameter, and consists of a circular wall and an inside
ditch. The excavation is nearly circular and about 140 feet in dia-
meter. The large mound is conical in form, 178 feet in diameter,
and 33 feet high. It is slightly truncated, the top having been lev-
eled off some forty years ago for the purpose of building a judge’s
stand in connection with a race-course that was laid out around the
mound.

“A shaft 12 feet square at the top and narrowing downward was
sunk to the base. At the depth of 4 feet, in a very hard bed of
earth and ashes mixed, were found two much decayed human skele-
tons, both stretched horizontally on their backs, heads south, and near
their heads several stone implements. From this point until a depth
of 24 feet was reached the shaft passed through very hard earth of a
light gray color, apparently clay and ashes mixed, in which nothing
of consequence was found. When a depth of 24 feet was reached
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Fig. 3—Copper Gorget from Mound, Kanawha County.

Fig. 4—Pipe from Mound, Kanawha County.

Fig. 5—Pipe from Mound, Butler County, Ohio.
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the material suddenly changed .to a much softer and darker earth,
disclosing the casts and some decayed iragments of timberg from
6 to 12 inches in diameter. Here were found fragments of bark,
ashes, and also numerous fragments of animal bones, some of which -
had been split lengthwise. At the depth of 31 feet, was a human
skeleton, lying prostrate, head north, which had evidently been en-
closed in a coffin or wrapping of elm bark. In contact with the head
was a thin sheet of hammered native copper. By enlarging the base
of the shaft until a space of some 16 feet in diameter was opened,
the character and the contents of the base of the mound were more
fully ascertained. This brought to light the fact that the builders,
after having first smoothed, leveled, and packed the natural surface,
carefully spread upon the fioor a layer of bark (chiefly elm), the
inner side up, and upon this a layer of fine white ashes, clear of char-
coal, to the depth, probably, of 6 or 6 inches, though pressed now to
little more than 1 inch. On this the bodies were laid and presumably
covered with bark.

“The en'argement of the shaft also brought to view ten other
skeletons, all apparently adults, five on one side and flve on the
other side of the central skeleton, and, like it, extended horizontally,
with their feet pointing toward the central one but not quite touching
it. Like the first, they had all been buried in bark coffins or wrap-
pings. With each skeleton on the east side was a fine, apparently unused
lance-head about 3 inches long, and by the right side of the northern
one a fish-dart, three arrow-heads, and some fragments of Unio shells
and pottery. No implements or ornaments were found with either of
the flve skeletons on the west side, although careful search was
made therefor. In addition to the copper plate, a few shell beads and
a large lance-head were found with the central skeleton. As there
were a number of holes resembling post-holes about the base, which
was filled with rotten bark and decayed vegetable matter, I am in-
clined to believe there was a vault here simi'ar to thc lower vault
in the Grave Creek mound, in which the walls were of timbers set
up endwise in the ground. But it is proper to state that the assistant
who opened the mound is rather disposed to doubt the correctness
of this explanation,

“In order to show the character of the smaller burial mounds of
this region, I give descriptions of a few opened by Colonel Norris,

“One 20 feet in diameter and 7 feet high, with a beech tree 30
inches in diameter growing on it, was opened by running a broad
trench through it. The material of which it was composed was
yellow clay evidently from an excavation in the hillside near it.
Stretched horizontally on the natural surface of the ground, faces
up and heads south, were seven skeletons, six adults and one child,
all charred. They were covered several inches thick with ashes,
charcoal, and flre-brands, evidently the remains of a very heavy fire
which must have been smothered before it was fully burned out.
Three coarse lance-heads were found among the bones of the adults,
and around the neck of the child three copper heads, apparently of
hammered native copped.

“Another mound, 50 feet in diameter and 5 feet high, standing
guard, as it were, at the entrance of an iInclosure, was opened re-
vea'ing the following particulars: The top was strewn with frag-
‘menents of flat rock, most of which were marked with one or more
¥mall, artificial, cup-shaped depressions. Below these, to the depth
of 2 or 3 feet, the hard yellow clay was mixed throughout with sim-
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ilar stones, charcoal, ashes, stone chips, and fragments of rude pot-
tery. Near the center and 3 feet from the top of the mound were
the much decayed remains of a human skeleton, lying on its back,
in a very rude stone-slab coffin. Beneath this were other flat stones,
and under them charcoal, ashes, and baked earth, covering the de-
cayed bones of some three or four skeletons which lay upon the
original surface of the ground. So far as could be ascertained, the
skeletons in this mound lay with their heads toward the east. No
.relics of any kind worthy of notice were found with them.

“Another mound of similar size, upon a dry terrace, was found
to consist chiefly of very hard clay, scattered through which were
stone chips and fragments of rude pottery. Near the natural sur-
face of the ground a layer of ashes and charcoal was encountered,
in which were found the remains of at least two skeletons.

“A mound some 200 yards south of the inclosure, situated on a
slope and measuring 50 feet in diameter and 6 feet in heighth, gave a
somewhat different result. It consisted wholly of very hard clay
down to the natural surface of the hill-slope. But further excava-
tion revealed a vault or pit in the original earth 8 feet long, 3 feet
wide, and 3 feet deep at the upper end. In this was found a decayed
skeleton, with the head up hill or toward the north. Upon the breast
was a sandstone gorget, and upon it a leaf-shaped knife of black flint
and a neatly polished hematite celt. The bones of the right arm
were found stretched out at right angles to the body, along a line of
ashes. Upon the bones of the open hand were three piles (five in
each) of small leaf-shaped flint knives.

“As the four small mounds just mentioned pertain to the Clifton
groups, in the Elk River Valley, we will call attention to one or two
of the Charleston group, for the purpose of affording the reader the
means of comparison.

“Below the center of No. 7 (see plate), sunk into the poriginal
earth, was a vault about 8 feet long, 3 feet wide, and 3 feet deep.
Lying extended on the back in the bottom of this, amid the rotten
fragments of a bark coffin, was a decayed human skeleton, fully 7
feet long, with head west. No evidence of fire was to be seen, nor
were any stone implements discovered, but lying in a circle just
above the hips were fifty circular pieces of white perforated shell,
each about 1 inch in diameter and an eighth of an inch thick. The
bones of the left arm lay by the side of the body, but those of the
right arm, as in one of the mounds heretofore mentioned, were
stretched at right angles of the body, reaching out to a small oven-
shaped vault, the mortar or cement roof of which was still unbroken.
The capacity of this small circular vault was probably two bushels,
and the peculiar appearance of the dark-colored deposit therein, and
other indications, led to the belief that it had been filled with corn
(maize) in the ear. The absence of weapons would indicate that the
individual buried here was not a warrior, though a person of some
importance.

“Mound No. 23 of this group presents some peculiarities worthy
of notice. It is 312 feet in circumference at the base and 25 feet
high, covered with a second growth of timber, some of the stumps
of the former growth yet remaining. It is unusually sharp and sym-
metrical. From the top down the material was found to be a light-
gray and apparently mixed earth, so hard as to require the vigorous
use of the pick to penetrate it. At the depth of 15 feet the explor-
ers began to find the casts and fragments of poles or round timbers
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less than a foot in diameter. There casts and rotten remains of
wood and bark increased in abundance from this point until the
original surface of the ground was reached. By enlarging the lower
end of the shaft to 14 feet in diameter is was ascertained that this
rotten wood and bark were the remains of what had once been a cir-
cular or polygonal, timbered, and conicalroofed vault. Many of the
timbers of the sides and roof, being considerably longer than nec-
gssary, had been allowed to extend beyond the points of supr~rt
often 8 or 10 feet, those on the sides beyond the crossing and those
of the roof downward beyond the wall. Upon the floor and amid the
remains of the timbers were numerous human bones and also two
skeletons, the latter but slightly decayed, though badly crushed by the
weight pressing on them, but unaccompanied by an ornament or an
implement of any kind. A further excavation of about 4 feet below
the floor, or what was supposed to be the floor, of this vault, and be-
low the original surface of the ground, brought to light six circular,
oven-shaped vaults, each about 3 feet in diameter and the same in
depth. As these six were so placed as to form a semi-circle, it is
presumed there are others under that portion of the mound not
reached by the excavation. All were filled with dry, dark dust or
decayed substances, supposed to be the remains of Indian corn in
the ear, as it was similar to that heretofore mentioned. In the
center of the circle indicated by the position of these minor vaults,
and the supposed center of the bYase of the mound (the shaft not being
exactly central), and about 2 feet below the floor of the main vault, and
in a fine mortar or cement, were found two cavities resembling in form
the bottom or gourd shaped vessel so frequently met with in the
mounds of southeastern Missouri and northeastern Arkansas. Un-
fortunately the further investigation of this work was stopped at
this stage of progress by cold weather.

“In another mound in this group the burial was in a box-shaped
stone vault, not of slabs in the usual method, but built up of rough,
angular stones.

“Mound 31 of this group seems to furnish a connecting link be-
tween the West Virginia and Ohio mounds. It is sharp in outline,
has a steep slope, and is flattened on the top; is 318 feet in circum-
ference at the base and about 25 feet high, It was opened by dig-
ging a shaft 10 feet in diameter from the center of the top to the
base. After passing through the top layer of surface soil, some 2
feet thick, a layer of clay and ashes 1 foot thick was encountered.
Here, near the center of the shaft, were two skeletons, lying horizon-
tally, one immediately over the other, the upper and larger one with
the face down and the lower one with face up. There were no indica-
tions of fire about them. Immediately over the heads were one celt and
three lance-heads. At the depth of 13 feet and a little north of the
center of the mound were two very large skeletons, in a sitting pos-
ture, with their extended legs interlocked to the knees. Their arms
were extended and their hands slightly elevated, as if together hold-
ing up a sandstone mortar which was between their faces. This
stone is somewhat hemispherical, about 2 feet in diameter across the
top, which is hollowed in the shape of a shallow basin or mortar. It
had been subjected to the action of fire until burned to a bright red.
The cavity was filled with white ashes, containing small fragments of
bones burned to cinders. Immediately over this, and of sufficient size
to cover it, was a slab of bluish-gray limestone about 3 inches thick,
which had small cup-shaped excavations on the under side. This
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bore no marks of fire. Near the hands of the eastern skeleton were
a small hematite delt and a lance-head, and upon the left wrist of
the other two copper bracelets. At the depth of 25 feet, and on the
natural surface, was found what in an Ohio mound wou!d have been
designated an ‘Altar’ This was not thoroughly traced throughout,
but was about 12 feet long and over 8 feet wide, of the form shown
in Plate 6. :

“It consisted of a layer of well-prepared mortar, apparently clay,
slightly mixed with ashes. This was not more than 6 or 8 inches
thick in the center of the basin-shaped depression, where it was
about 1 foot lower than at the other margin. It was burned to a brick
red and covered with a compact layer of very fine white ashes, scat-
tered thickly, through which were small water-worn bowlders, bear-
ing evidence of having undergone an intense heat. Mingled with this
mass were a few thoroughly charred human bones. The material of
the shaft, after the first 3 feet at the top, consists almost wholly
of flnely packed ashes, which appeared to have been deposited at
intervals of considerable length and not at one time.

“It is evident from this description, which is abridged from the
report of the assistant, that we have a true representation of the so-
called ‘altars’ of the Ohio mounds. But, contrary to the usual cus-
tom, as shown by an examination of the Ohio works, this mound ap-
pears to have been used by the people who erected it as a burial
place, for the mode of construction and the material used for the body
of it forbid the supposition that the lower burial was by a different
people from those who formed the clay structure at the base.’

A small mound occurs on the south side of the Kanawha
river between Charleston and Malden. A small mound is also
found on Cabin creek just north of Quarrier. It is 50 feet in
diameter and 15 feet high and has large trees growing on same.

HISTORY OF TRANSPORTATION.

Water Ways.

Kanawha River.—The Kanawha river and its tributaries
in the area under discussion were early used in transporting
salt, coal, timber and logs. The salt and coal were taken into
southern markets, while the logs were floated to accessible
mills along their banks.

Locks and dams have been constructed by the U. S.
government in the Kanawha river from Point Pleasant to
Montgomery, making a seven-foot pool, thus affording navi-
gation practically the whole year. Steam-boats ply between
Point Pleasant and Montgomery, carrying passengers and
freight, and also considerable coal is being transported in
barges to southern markets.
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Elk River.—This stream, a tributary pof the Kanawha -
river, was early used for transporting timber to market, by
floating large rafts of logs and cross ties to Charleston. Large
canoes were formerly used for carrying the freight and supplies
up and down the river; but since the construction of the Coal
and Coke railroad, the canoe freight route is replaced by the
freight train,

Coal River.—Coal river, a tributary of the Kanawha, was
formerly used to float logs to Saint Albans, where large piers
were built and dams placed across the stream to stop the logs
from floating into the Kanawha river. This stream was also
used in the early part of the nineteenth century for transport-
ing cannel coal from the mines at Pcytona. Since the con-
struction of the Coal River railroad this method of transpor-
tation has been abandoned.

Steani Railroads.

The Chesapeake and Ohio Railway.—The history of this
road is interesting. The enterprise had its origin in the char-
ter of a company by the legislature of Virginia, February 18,
1836, to build a branch from the Richmond, Fredericksburg &
Potomac Railroad through the county of Louisa, Virginia, and
was called the Louisa Railroad. The road was built under this
charter from Doswell (formerly Hanover Junction) on the
Richmond, Fredericksburg & Potomac Railroad, 28 miles from
Richmond to Louisa Courthouse, 34.7 miles and was operated
by the Richmond, Fredericksburg & Potomac Co. Later it
was extended in short sections at various times under several
acts of the legislature to Jackson river, ten miles east of Cov-
ington, Va,, on the west, and to the City of Richmond on the
east, and was operated between these points in the spring of
1861. However, in 1850 its name was changed to “Virginia
Central Railroad Company.”

The Covington & Ohio Railroad, from Covington, Va., to
the Ohio river, was authorized by the State of Virginia in
1853 ; and about $3,000,000 had been expended at the outbreak
of the Civil War,

In 1868, the Virginia Central and the Covington & Ohio
Railroad Company were united under the name of “Chesa-
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peake & Ohio Railroad Company” and through the efforts of
the late C. P. Huntington, the road was completed to Hunt-
ington, W. Va,, in 1873,

In 1878 the road was sold under foreclosure and reorgan-
ized as the Chesapeake & Ohio Railway Company.

] In-1882 the road was extended from Richmond to New-
port News and Fortress Monroe, and in 1880 it was extended
to Lexington, Ky., and Cincinnati, Ohio, and in 1908 by ac-
quirement of a railroad in Indiana it was extended to Chicago
by way of Indianapolis.

The road-bed is double tracked from Clifton Forge, Va.,
to Cincinnati, Ohio, with the exception of a' few short stretches
in tunnels and the gorge of New River from Cotton Hill to
Gauley Junction, in Fayette county. The main line extends a
distance of 39 miles in Kanawha county, or from a point just
west of Montgomery to a point west of Saint Albans.

A number of branch lines have been built penetrating tim-
ber and mineral regions. Among those included in the area
under discussion are the following:

Coal River Branch, Cabin Creek Branch and Paint Creek
Branch. -

Coal River Branch.—This railroad leaves the main line
of the Chesapeake & Ohio at Saint Albans and extends to

Sproul where it branches; one branch extends up Big Coal -

river to Seth, the mouth of Laurel creek, and the other branch
extends up Little Coal river to Clothier where it branches
again, one branch extending up Laurel Fork of Spruce, and
the other up Main Spruce Fork.

The road was first constructed by local capital; but in
1905 was absorbed by the Chesapeake & Ohio Railway Co.
The road extends in Kanawha county, from Saint Albans te
one mile west of the mouth of Bull creek, a distance of 22
miles. This branch is a great freight carrying road, being the
outlet of the coals from the Coal River Coal Basin.

Cabin Creek Branch.—This road leaves the main line of
the Chesapeake & Ohio Railway at Cabin Creek Junction, and
extends up Cabin creek and tributaries, through the mountains
to Seng creek, a branch of Coal river, and down Seng creek
to Coal river and up Coal river and Clear fork of said river to
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Colcord. It was first constructed by private capital in 1894,
as far as Acme, but was absorbed by the Chesapeake & Ohio
Railway in 1902, and extended later to the head of the differ-
ent branches and to Coal river.

It is a freight carrying road and is the outlet for the Cabin
Creek coal field, and a portion of the Coal River field. This
branch, including its tributaries, extends more than 25 miles
in Kanawha. county.

Paint Creek Branch.—This railroad leaves the main line
of the Chesapeake & Ohio Railway at Paint Creek Junction,
and extends up Paint Creek to Kingston, crossing the Kana-
wha-Fayette county line about one mile south of Burnwell.
It extends for a distance of 14 miles in Kanawha county. This
road was built by the Charles Pratt Company in 1902, to mar-
ket the coal on land owned by the said company. The road
was leased to the Chesapeake & Ohio Railway Company in
1904, and is operated by said company. It is a great freight
carrying road for marketing coal from the Paint Creek field.

The Kanawha & Michigan Railway.—This road extends
from Corning, Ohio, to Gauley Bridge, W. Va,, entering West
Virginia at Point Pleasant, where the railroad crosses the
Ohio river. It extends along the north bank of the Kanawha,
a distance of 42 miles in Kanawha county, from a point one
mile south of Lock Seven to a point just west of Smithers.
This railroad was completed to Charleston in 1892 and to
Gauley Bridge in 1894.

The Kanawha & West Virginia Railroad.—The Kanawha
and West Virginia Railroad connects with the Kanawha &
Michigan Railway at Charleston, and extends up the north
bank of Elk river, 1314 miles to the mouth of Blue creek, and
thence crossing Elk river winds up Blue creek to Blakely, a
total distance of 33%4 miles. It'is an important coal and tim-
ber road, and it has been projected to Curtin on the Richwood
Branch of the B. & O. Ry. It was completed to Blakely in
1907.

Coal & Coke Railway.—This railroad was first built from
Charleston to Clendenin, on the south side of Elk river, by
local capital under the name of the Charleston, Clendenin &
Sutton Railroad in 1890. In 1896 it was extended to Clay, and



WEST VIRGINIA GEOLOGICAL SURVEY. 27

in 1902 to Otter. In 1906.it was purchased by H. G. Davis and
his associates, and organized under its present name. The
old line was practically rebuilt, in completing its extension to
Elkins, 175 miles from Charleston. The railroad extends
about 28 miles in Kanawha county, from Charleston to Porter.

Kanawha & Coal River Railroad.—The Kanawha & Coal
River Railroad extends from Spring Hill up Davis creek to
Chilton. It was constructed in 1888 and used vnly as a coal
and timber road. The Black Band mines at Chilton, having
been suspended in 1909, the railroad is practically abandoned
at present. It extends about 11 miles in Kanawha county.

The Kanawha Central Railroad.—The Kanawha Central
Railroad is a short coal railroad extending from Brounland
on the Coal River division of the Chesapeake & Ohio Railway,
to Dungriff, where the mines are located and it is used to
transport freight and passengers to Brounland. Its length is
about 5 miles,

The West Virginia Southern Railway.—The West Vir-
ginia Southern Railway is a short coal railroad running up
Lens creek from Marmet to Hernshaw and is used to carry
coal, freight and passengers. Its length is about 4 miles. It
was constructed in 1894.

The Winifrede Railroad.—The Winiftede Railroad is a
short railway running up Fields creek from Lewiston (Wini-
frede Junction) to Winifrede. Its total length is about 7
miles. It is used to carry coal, freight, and passengers. It
was constructed about 30 years ago.

The Campbells Creek Railroad.—The Campbells Creek
Railroad extends from Dana on the Kanawha & Michigan
Railroad up Campbells creek to Putney, a distance of 12 miles.
It is used for transporting coal, timber, and passengers. It
was extended to Putney in 1902.

The Kelly Creek Railroad—The Kelly Creek Railroad
runs from Cedar Grove on the Kanawha & Michigan Rail-
road up on the north side of Kelly creek to Mammoth, a dis-
tance of about 7 miles. It was constructed in 1890 by Mr. C.
C. Lewis et als. of Charleston, to transport coal and timber to
the mouth of Kelly creek.

The Kelly Creek & Northwestern Railroad.—The Kelly
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Creek and Northwestern Railroad extends on the south side
of Kelly creek from Cedar Grove to Mammoth. This road
was built in 1904 for the purpose of transporting coal to the
K. & M. railroad and the Kanawha river. Its length is about
7 miles,

Electric Railroads.

In addition to the foregoing railroads on which steam is
used as the motive power, there are two other railroads on
which electricity is used for traction purposes. One of
these is the Charleston Interurban Company, operating a
street railway on the principal streets of the City of Charles-
ton, crossing the Kanawha river one mile below the mouth
of Elk river, and extending on the south side of Kanawha
river to Saint Albans.

The other electric road is the Charleston-Dunbar Traction
Company, extending from Charleston to Dunbar along the
north bank of Kanwha river, a distance of six miles.

Highways.

The value of good roads was more appreciated in the early
history of the Kanawha Valley than at the present time. This
changed condition was gradually brought about by the ex-
change of the stage coach for the steam boats, railroads and
trolley cars. However, new interest is being awakened by the
advent of the automobile, and soon a great improvement will
be marked in the public highways.

The James River & Kanawha Turnpike.—The James
River and Kanawha turnpike was constructed from James
river across the Alleghany Mountains by way of White Sul-
phur Springs and Lewisburg. From the latter point across
Sewell Mountain to Ansted and thence along the top of the
Nuttall sandstone to the north side of New River to Hawks
Nest, thence following along the edge of Gauley Mountain to
Gauley Bridge where it crosses the Gauley river and-extends
along the north side of the Kanawha river to Charleston. This
turnpike was constructed from 1840 to 1850, and was a turn-
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pike until 1875 at the completion of the Chesapeake and Ohio
Railway, when it was abandoned as a toll road and is now used
as a public road.

The Giles, Fayette & Kanawha Turnpike.—This road ex-
tends from Giles county, Va., through Mercer county into

. Raleigh by way of Beckley and into Fayette county at the head
of Upper Loup creek, running by way of Oak Hill and Fayette-
ville, reaching the Kanawha river at Kanawha Falls and from
thence extending on the south side of Kanawha river to
Charleston,

The Charleston & Point Pleasant Turnpike.—The Charles-
ton and Point Pleasant turnpike, following the east bank of
the Kanawha river, between the above points, was built in
1838.

The Charleston and Ravenswood Turnpike..—The Charles-
ton and Ravenswood turnpike, running from Charleston by
way of Sissonsville, Kenna and Ripley to Ravenswood, was
constructed in 1856 to 1861,

The Guyandotte and Charleston Turnpike.—The Guyan-
dotte and Charleston turnpike extending from Charleston on
the south side of Kanawha river by way of Saint Albans,
through Teays Valley to Guyandotte on the Ohio river, was
constructed in 1854,



CHAPTER IL

THE PHYSIOGRAPHY OF THE KANAWHA
COUNTY AREA.

A general description of the physiography of any region
is of interest to those who are engaged in a scientific study of
Nature's works. The principles of Physiography are ably set
forth by Prof. G. P. Grimsley in the Detailed Report on Ohic,
Breoke and Hancock counties, pages 18 to 23, and these are
quoted in full in the Jackson, Mason and Putnam County
Report, pages 16 to 22 inclusive, to which the reader is re-
ferred.

The erosive life of a river or smaller stream is not meas-
ured so much from the duration of its existence as by the work
of erosion it has accomplished and what yet remains to be
done. The different stages of a stream’s life history have been
discussed in preceding volumes of the detailed county reports,
to which the reader is referred, and will not be given here.

If an examination of the drainage system of the area
under discussion is made it will be found that Kanawha
county is drained entirely by the Kanawha river and its tribu-
taries, and that the Kanawha river and its tributaries on the
south have a northwest trend, while the tributaries on the
north have a general southwestern trend, indicating that these
emptied into the Kanawha river in the pre-glacial period, when
the Kanawha flowed through Teays Valley to the present site
of Ironton, and from thence northward to the Great Lakes.

The following table shows in a graphic manner not only
the rate of fall per mile of the principal streams of the Kana-
wha county area, but their departure from a straight line
course, and the ratio of the total distance between the points
of the same, measured by the meanders of the stream, to the
‘air line distance between the same points:
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Rate | Alr | Ratio
Feet | Total [ofFalll Line | T.D.
STREAMS Total | Dis. | Per | Dis. to
, Fall | Miles | Mile | Miles A.L.D.
| Feet
Kanawha River, from Gauley Bridge|

to Kanawha Falls............. 25.0 2.0 | 12.5 1.6 1.2
Kanawha River, from Kanawha

Falls to Montgomery.......... 20.25] 9.5 2.1~ 7.0 1.3
Kanawha River from Montgomery

to Charleston................. 38.76/ 26.0 | 1.5 | 20.7| 1.2
Kanawha River from Charleston

toLock No. 7................. 8.5 (15.8 ( 0.53] 12.6 | 1.2
Kanawha River from Lock No. 7

to Point Pleasant............. 29.5 | 44.2 | 00.67| 35.0 1.3
Kanawha River from Gauley Bridge

to Point Pleasant............. 99.5 | 97.6 1.02| 61.0 1.6
New River, source to mouth...... 2320.0 (284.0 8.2 |124.0 2.3
New River, source to Hawks Nest..| 132.0 7.5 | 17.6 5.3 1.4
New River, Hinton to Thurmond...| 305.0 | 39.0 7.8 | 22.5 1.7
New River, Radford to Hinton....| 370.0 [105.0 | 3.6 | 50.0 | 2.1
New River, source to Radford..... 1280.0 |115.0 | 11.1 | 63.0 1.8
Greenbrier River, source to mouth..[1390.0 [140.0 9.9 | 87.0 1.6
Greenbrier River, Alderson to
. mouth .........ccocveivvannns 170.0 | 30.0 | 5.7 |143.0 | 2.1
Greenbrier River, Ronceverte to

Alderson .................. ...|114.0 | 18.0 | 6.5 | 10.0 | 1.8
Greenbrier River, source to Ronce-

L 25) o - Y 1096.0 | 92.0 | 11.90| 67.0 | 1.4
Gauley River, source to mouth..... 2215.0 (100.0 | 22.1 | 56.5 1.8
Gauley River, source to mouth of

Meadow River................ 530.0 | 29.0 | 18.3 | 14.3 | 2.0
Gauley River, mouth of Meadow Riv-

er to mouth of Gauley River..|1685.0 | 71.0 | 23.7 | 42.0 1.7
Pocatalico River, Walton to mouth| 170.0 | 75.0 2.3 | 35.5 2.1
Pocatalico River, from Roane-Ka-

nawha county line to Kanawha-

Putnam county line.......... 70.0 | 34.0 2.1| 14.56 2.4
Rocky Fork, Fry to mouth........ 5 6 12.5 | 4 1.6
Tupper creek, Wallace to mouth..| 85 7 12.1 4.3 1.8
Middle fork, source to mouth...... 415 16.7 | 24.8 | 10.2 1.6
Middle fork, Fletcher to mouth...| 115 14.7 7.8 8.4 1.7
Coal river, Jarrolds Valley to

mouth ............ccvvvunennn 265 59 4.5 | 34.3 | 1.7
Coal river, Brounland to month...| &6 27.6 2 11.4 2.4
Davis creek from mouth of Polly

hollow to mouth.............. 237 12 19.7 7.4 1.6
Lens creek, source to mouth...... 6456 8 80.6 6.2 1.3
Lens creek, Hernshaw to mouth...| 105 4 26.2 3 1.3
Fields creek, Winifrede to mouth..| 230 4.3 63.3| 3.7 1.2
Slaughter creek, Dotson to mouth..| 260 4.3 | 60.5 3.4 1.3
Cabin creek, Dacota to Leewood..| 262 4.3 | 60.9 3.7 1.2
Cabin creek, Leewood to mouth of

Long Bottom creek........... 176 6.6 127.1 5.1 1.3
Cabin creek, mouth of Long Bot-

tom creek to mouth........... 114 6.2 | 8.4 4.3 1.4
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Rate | Air | Ratio
Feet | Total [ofFalll Line | T. D.

STREAMS Total | Dis. | Per | Dis. to
, | Fall |Miles| Mile | Miles [A.L.D.
Feet |
Paint creek, source to mouth...... 1660 39 39.7128 | 1.4
Paint creek, Burnwell to mouth..| 236 13.4 | 19.1 )11 ! 1.2
Twomile creek, mouth of Right
fork to'mouth................ 60 4.3 | 14 35 1.2
Elk river, source to Addison......[1260 34 36.8 | 16.3 2.2
Elk river, Addison to Gassaway...| 660 46 14.83 | 26 1.9
Elk river, Gassaway to Clay...... 132 41 3.2 ) 22.6 1.8
Elk river, Clay to Porter.......... 65 23 3.8 9.6 ]| 2.4
Elk river, Porter to mouth........ 42 28 1.6 | 23 1.3
Elk Twomile creek, Rutledge to
mouth .....covevveienonncnnnns 120 6.1/28.6| 3.8 1.3
Mill creek, Villa to mouth.. ..| 190 4.8]39.6| 3 1.6
Cooper creek, mouth of Flvemile
creek to mouth............... 5 4 18.8 3.6 1.1
Little Sandy creek, Hunt P. O. to
mouth .....coceeveveninirnnns | 78 10.9 7.1 6.8 1.6
Little Sandy creek mouth of I"rail
branch to Hunt................. 58 6.2 |11.2 | 4.3 | 1.2
Blue creek, Kanawha-Clay county
line to Morris................ 170 8.2 | 20.7 6 1.4
Blue creek, Morris to Coco........ 58 7.7 1.5 3.8 2
Blue creek, Coco to mouth........ 70 6 11.7 3.8 1.6

Falling Rock creek, Kanawha-Clay
county line to mouth of Evans

fOrK ...viviirennnnrennnnnones 215 6 3.9 4.2 | 1.4
Falling Rock creek, mouth of

Evans fork to mouth.......... 1856 86121.7| & 1.7
Big Sandy creek, Newton to Os-

borne’s Mill ..............c.u. 90 16 5.6 | 7.8 2
Big Sandy creek, Osborne’s Mill

tomouth ..............cc.u0n 90 9 2.2 4.2 2.1
Campbell creek Putney to Big

Bottom ........cooviiciniannnn 484 11 44 7 1.6
Campbell creek, Big Bottom to

mouth ..........cieviivuneenn 80 6 16 4 1.3
Witchers creek, source to Left fork | 770 5.5 [140 3 1.1
Witchers creek, mouth of Left

fork to mouth................ 135 3.5 |37.1 3 1.2
Kelly creek, Mammoth to Ward....| 80 1.6 |53.3| 1.3 | 1.1
Kelly creek, Ward to mouth....... 137 4.6 | 30.5 3.3 1.4
Hughes creek, mouth of Shadrick

fork to mOuth................ 240 4 |60 3.3 1.2

In the last column of the foregoing table is given the ratio
of the total distance (T.D.) measured by meanders of the
streams to the air line distance (A.L.D.). In each instance it
is very evident that the nearer this ratio approaches unity, the
greater the rate of fall.
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DESCRIPTION OF DRAINAGE BASINS.

KANAWHA RIVER.

The Kanawha river is the largest stream in the Kanawha
county area, and also the largest inland stream in West Vir-
ginia, and one of the largest tributaries of the Ohio. Its total
length from its source at the junction of New and Gauley
rivers to its mouth at Point Pleasant is 99.5 miles. Kanawha
river bisects Kanawha county in a northwest-southeast direc-
tion, for a distance of 43 miles, or more than two-fifths of its
entire length is within the Kanawha county area. In regard

to its name Dr. John P. Hale has the following to say:

‘“The name Kanawha was probably derived by evolution from
the' name of a tribe of Indians (a branch of the Nanticokes), who
dwelt along the Potomac, and westward to New River. They were
variously called or spelled by different authors at different times,
Conoys, Cousise, Canawere, Colmawes, Canaways and Kanawhas.
The spelling of the name has been very various, in addi-
tion to the ways mentioned above, including nearly all practical
methods commencing with C or K. Wymans map of the British
Empire in 1770, calls it the ‘Great Conoway or Wood’s River.’ The
act of the Legislature of 1789 forming the county spelled it Kenawha.
In an original report of survey made by Daniel Boone at the mouth
of the river in 1791, and now in the writer’'s possession, he spelled
it ‘Conhawah.’ The accepted spelling now is Kanawha, probably
never to be changed again.” (History of the Great Kanawha Valley,
page 63).

The United States Government has constructed ten locks
on the Kanawha river between Point Pleasant and Mont-
gomery, Lock No. 11 being located near the mouth of the
Kanawha river, and the proposed location of Lock No. 1 is
just below the mouth of Lower Loup creek between Deep-
water and Mount Carbon.

Lock No. 7 is located in Kanawha county about one mile
below the mouth of Coal river and one mile and a half south
of the Kanawha-Putnam county line and 44.15 miles from the
mouth of the river.

Lock No. 6 is located 4 miles below Charleston, and 54
miles from the mouth of the river.

Lock No. 5 is located one-half mile west of Marmet, and
9.3 miles east of Charleston, or 13.3 miles east of Lock No. 6,
Pool No. 6 being 13.3 miles in length, and next to the longest

pool in the Kanawha river.
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Lock No. 4 is located one mile east of Dickinson, and 6
miles southeast of Lock No. 5.

Lock No. 3 is located one-fourth mile west of Hansford
and 6 miles southeast of Lock No. 4.

Lock No. 2 is located just above the mouth of Morris
creek, and at the western corporation limits of Montgomery,
and 5.2 miles southeast of Lock No. 3, pool No. 3 being the
shortest pool on the Kanawha river,

These Locks give slack water navigation of the Kanawha
river from its mouth to Mount Carbon, a distance of 90 miles.
The following table gives interesting facts concerning all of
the locks on the Kanawha river:
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Statement showing number of days that navigation was
suspended on the Great Kanawha River on account of ice,
from 1873 to 1912, as recorded in the office of Thomas E
Jeffers, United States Engineer, Charleston, West Virginia.

1876. . ceieiiiiiienennn 18 Days

1876..cccvernnrnnnnnns 23

1877 eeieiiencnnnnnns 13

1878. .ttt 7T

1879. . ceivi i 17

1880.....00vinnncnnns 8

1881....ciiieninenennn 7 ”

1882...ccvivininnnnns 14

1883...0cvviecnninnen 29 »

1887.. . iiiiieiinenns 2 "

1888.....iiiinennnnnn . 8 ”

1889....ciiiiiiiennnn 0

1890.....000iiennenns o "

1891.........0ciiinntn o

1892....0iiiiiennnnnns 6

1893...cciiiiiinnnnn, 30

1894....... .00, o -

1896. ... .ciiiiien, 5 ” Total for 38 years....466 days.
1896.........000ienl, 13 ” Average per year....12.3 days.

The following table shows the monthly rainfall at
Charleston, W. Va., for 28 years, as measured by Thos. E.
Jeffers, United States Engineer:
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Rainfall at Charleston, West Virginia for 28 Years, 1885-1912.

Inches,

|Jan.[Feb. Mar|Apr.|May|Jun.| Jul.| Aug|Sep.| Oct.| Nov|Dec.|Total
1885 ...]6.12]2.12[1.57/2.84]2.38|2.49|4.13[4.61|1.25|6.30/2.08(1.61|35.60
1886 ...|2.86|2.49(4.10{3.26|6.51/6.90|2.38|3.57|5.18/|0.91/4.82|2.78|44.20
1887 ...|1.88(8.10(2.69(4.60|2.13|3.31/2.20(4.96|2.96]0.61/1.16(1.73(36.33
1888 ...|3.565(3.25/4.28/1.97|3.72|1.40/3.88/4.64/6.29/6.30/2.69|1.67|43.64
1889 ...|3.53(2.13/1.97|2.23(6.49|7.19(6.31|1.87(6.69|3.12(5.37/1.60/47.60
1890 ...|3.56/6.86]8.94]4.48/6.94/2.86]2.93]9.05/3.08/3.14|2.00|5.40(69.23
1891 ...|4.38(6.47(4.66(2.31|4.84|7.74(3.79/6.16]1.23|1,94(3.25(2.83|48.49
1892 ...|3.62|2.08/4.52|4.99/4.96|2.74|4.08/4.27|1.59/0.59(3.75(3.59/40.78
1893 ...[2.56(4.43]|1.60/3.54/2.95(4.29(4.08|4.27]|1.69/0.59(3.76(3.59[40.49
1894 ...[2.32|5.00/2.09]3.16(3.88|2.82|0.42|1.56|4.00|1.16|2.50/3.91|32.82
1895 ...[6.15/0.73(4.24(2.60(2.08(2.04(4.43(5.68|1.16|1.20(1.85(2.62(33.78
1896 ...|1.00/4.017.10(2.67(4.24]4.81|5.11|4.74|3.84|2.62|3.68|1.68|45.50
1897 ...[1.20(6.62(3.13|2.74|4.63]6.34]4.00/3.10/0.48]0.00/3.79]4.10(39.13
1898 ...|6.15|2.23(7.20|2.16(3.17|3.10/6.45[7.53(3.72/4.30(2.66(2.45/50.09
1899 ...|7.34/4.20(8.49{1.49(4.05/6.40/5.39|4.54/3.40/0.86/1.75/2.06(48.97
1900 ...[1.31(3.35(3.16|0.96/2.78|7.09(3.80|2.88/0.66/1.80|6.58|1.89(36.256
1901 ...|1.49(0.72(2.91/6.47(5.11[6.86/1.94|6.23(3.43(0.38(1.50(7.28|43.32
1902 ...|4.25|4.04/3.66|1.86]|1.96|6.52/4.90|1.30]3.04|1.74(3.66|5.69|42.52
1903 ...|1.82(7.99/4.10|5.46]1.843.48/2.52|1.44]0.28]1.70(2.16|2.19/34.98 °
1904 ...[2.19(2.63(3.54(4.08(2.72(2.69(3.28/3.45(1.51[1.65/0.45/2.65[30.84
1905 ...|3.28|2.94(4.81/3.33|6.69|5.05/4.56|3.82(1.06/5.31(2.17|2.96|44.98
1906 ...|3.31/1.65(5.37|1.96/2.25(6.76/5.59(2.51(3.62/|1.60(1.97|4.77(40.36
1907 ...|6.02|4.31/3.72(3.59/3.66(6.27|6.81/7.12/2.59|3.10/3.91/2.37(50.97
1908 ...|2.16/3.71(7.10(7.15|4.50|2.50(4.25(1.94/0.40|1.24]1.63|3.29(39.77
1909 ...|2.74[4.04(4.98/4.88/4.42|5.88/6.60/3.66/4.10|1.83|2.39!1.27|45.79
1910 ...|5.05/8.09]|0.66/3.37(4.93|8.61|6.18]0.78|4.88/1.62|2.13|3.06[44.36
1911 ...|5.32(2.61(3.62(4.53|1.37|3.13(1.84(7.46/3.15(6.16/3.94(3.25(46.26
1912 ...|2.56|3.08|6.52/4.28(|2.76|3.09]6.15|6.49]2.11|2.70|1.36|2.91|40.26
Average [3.38/3.67]4.27]3.463.78|4.66|4.05[4.20[2.13]2.16]2.79|3.04]42.33

A regular record of the gauge of the Kanawha river was
established at Charleston July 1st, 1873, under the direction
of Col. E. Munice, Corps of Engineers United States Army,
by A. M. Scott, Assistant Engineer.

The gauge reading is the available water in the channel
at the shallowest places below Charleston, particular reference
being made to the foot of Elk River Shoals.

Zero reading of the gauge equals 554.496 feet War De-
partment Levels or 558.351 feet United States Geological
Survey Levels.

Maximum and Minimum River Stages at Charleston.

The following data on Maximum and Minimum river
stages at Charleston have been copied from the records in the
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ton. These records for a period of 40 years show the highest
stage of the river during this time to be 41.10 feet in Febru-
ary 1897. Prior to this period the highest rise was 46.87 feet

in September 1861.

office of Thos. E. Jeffers, United States Engineer at Charles-
Maximum River Stages, Charleston, W. Va., July, 1873, to

years was in October, 1885.
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Minimum River Stages at Charleston, W. Va., from July, 1873,
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to December 31, 1912.
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NOTE.—When the minimum reading is less than 4.5, it indicates

the wickets at Lock No. 6 are down,

The following table gives the average gauge reading at
Charleston, W. Va,, for each month and for each year from
July 1, 1873, to Dec. 31, 1912, as copied from the records in

the United States Engineers Office of Charleston, West Vir-

ginia,’
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Average Gauge Reading of Kanawha River Each Month from
July 1, 1873, to December 1, 1912, taken at Charleston,
W. Va,, by the U. S. Engineers.

7

YEAR | Jan. | Feb. | Mar.| Apr. | May | June| July | Aug.| Sept. | Oct. Nov.

I RN N veeeo|eo...] 4.27] 3.96] 2.90] 8.16| 5.51] 6.19
7.81| 6.34| 6.38{13.67| 5.62| 3.28| 3.71( 4.19( 2.44( 3.82| 8.56( 6.50
6.27| 8.24/10.60| 8.50| 5.69| 5.91|10.57| 9.11] 3.84| 3.638| 6.61| 7.22
7.26f 7.956| 7.95) 7.35| 6.85| 5.20| 4.28| 6.47) 8.44| 3.63] 4.05| 4.61
11.54| 4.71| 7.04| 7.82( 7.23| 4.94| 4.26| 2.38| 2.49| 3.60( 7.69| 5.88
8.91| 8.79| 7.78| 7.14| 8.83| 5.62| 4.63| 6.73| 7.59| 3.97| 7.71| 9.30
11.38] 7.71| 8.13| 6.27| 5.48| 3.62( 2.43| 3.54| 2.28| 2.35| 2.47| 7.41
5.82| 7.94(10.58| 7.69| 5.53| 4.96| 3.36| 3.04| 8.21| 2.25| 4.11| 5.99
7.64] 9.36( 7.27| 8.09| 4.28| 3.88| 2.34] 1.19( 2.14| 1.35| 4.49( 7.36
12.20|11.556( 8.75| 6.24( 8.50| 5.78( 5.52| 4.67| 6.54| 8.29( 8.12| 5.14
7.62|11.27| 7.06{12.07| 4.88| 5.05 3.75| 1.72| 1.98] 8.77| 6.61| 6.03
11.87| 7.37| 6.07| 5.41| 4.56( 3.16] 1.29| 0.47| 1.27| 4.19
6.38 7 07) 6.02| 5.01| 3.33| 3.08/00.91| 2.49( 6.08| 6.22
7.69(12.61| 8.78| 6.85| 6.91| 4.36| 2.60| 4.11| 65.95| 6.54
7.65| 8.40| 6.62| 5.41| 4.70| 4.79| 4.63| 4.79| 4.69| 4.71
7.14| 5.94| 5.96| 5.17| 4.77| 4.11| 6.82| 8.14| 6.52| 5.97
6.22] 6.51| 6.51| 8.98) 6.99| 6.31| 5.83] 5.59| 8.32| 5.74
11.59( 8.79| 8.26( 4.02| 2.80| 3.66| 3.93| 6.19| 4.85| 5.88
10.93(10.26| 4.79| 6.67| 3.89| 4.43| 3.36( 2.85| 3.65| 5.69
8.61| 9.60| 6.67| 5.92) 3.17| 2.49| 2.06| 1.59| 2.90] 4.04
6.30| 6.45| 8.75| 5.87| 3.09| 2.82| 4.58| 6.04] 4.81| 4.54
6.84) 5.12| 4.97| 3.26] 2.20( 2.02| 1.21| 1.37| 2.52| 8.80
9.11f 7.97| 5.87( 2.89| 3.69( 3.08| 2.17| 1.02| 1.75| 8.20
8.10 7.79| 5.03] 4.45| 6.59| 4.36| 2.35| 4.61| 5.22| 6.18
9.14] 6.15) 6.93| 5.89| 6.44| 3.09| 1.44| 1.63| 1.88| 4.64
7.27| 7.60( 6.64| 8.37| 8.88( 7.53| 3.98| 5.30| 6.78| 5.85
18.58| 6.37| 6.02| 6.68| 4.96| 4.17| 3.03| 2.05| 4.44| 5.20
9.52| 6.14| 5.63| 5.86| 5.27| 8.82| 2.19| 0.45{14.10( 7.656
7.14]/13.74/10.93|10.23| 6.38| 7.72| 5.76] 5.25(.....|14.04
11.78| 7.80| 6.39] 5.63| 6.73| 6.69| 6.87| 6.42( 6.70] 6.69
10.99| 9.24| 5.94| 6.78| 6.78| 6.90( 6.79| 6.67| 6.85| 3.28
7.01| 6.82] 6.69| 6.65| 6.95| 6.89| 6.59| 6.92] 7.02| 7.22
8.42( 6.29| 8.65| 6.97| 7.65| 7.42| 7.38| 7.40| 7.29| 6.69
8.45| 7.61] 6.42] 7.29| 6.76| 6.80] 6.71| 7.12| 7.34| 7.49
9.29| 8.57] 6.54| 9.42| 6.52| 7.12| 7.09| 6.11{ 7.61[ 7.44
10.09(10.50| 7.76| 6.58| 7.14| 7.14| 6.65( 6.84| 6.67( 7.04
7.76| 7.45| 7.64) 7.23] 7.18| 6.86| 7.06| 6.89| €.92| 4.86
6.88| 7.64| 7.52| 8.93| 7.02| 6.93( 7.02| 7.12| 7.19| 5.72
7.99] 9.05| 6.64( 6.91| 6.95( 6.92| 7.10( 7.66| 7.42| 7.69
10.90| 8.42] 8.01| 7.17| 7.14| 7.29| 7.18| 7.12| 7.06]| 6.74
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Average Gauge Reading of Kanawha River for Each Year from
July 1, 1873, to December 1, 1912, taken at Charleston,
‘ W. Va,, by the U. S. Engineers.

Years | Years
1873 6.70 1893 5.52
1874 6.61 1894 3.84
1875 7.14 1895 435
1876 6.09 1896 b.44
1877 6.79 1897 5.31
1878 7.24 1898 5.87
1879 6.26 1899 6.30
1880 5.33 1900 6.66
1881 4.95 1901 8.49
1882 6.77 1902 7.28
1883 5.98 1903 7.29
1884 5.82 1904 6.42
1885 4,90 1905 7.00
1886 6.86 1906 7.16
1887 6.30 1907 17.70
1888 6.15 1908 7.76
1889 6.78 1909 1.07
1890 6.49 1910 7.18
1891 6.60 1911 7.62
1892 5.08 1912 7.43

In Kanawha county, the principal southern tributaries of
the Kanawha river are Coal river, Davis, Lens, Fields, Slaugh-
ter, Cabin and Paint creeks. Its northern branches are Two-
mile creek, Elk river, Campbell, Witchers, Kelly and Hughes
creeks.

A description of these tributaries will now be given:

Coal River.

Coal river is formed by the junction of Clear and Marsh

Forks at Jarrolds Valley on the Boone-Raleigh county line,
and flows in a northwestern direction for 59 miles, emptying
into the Kanawha river at Saint Albans. It flows 31.5 miles
through Boone county, 3.2 miles as a dividing line between
Boone and Kanawha counties, then 6 miles through Kanawha
county, then 4 miles as a dividing line between Lincoln coun-
ties, and 14.3 miles through Kanawha county before emptying
into the Kanawha river.

Its fall from Jarrolds Valley to Saint Albans is 265 feet
or 4.5 feet per mile. It falls 38 feet from Brounland to Saint
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Albans in a distance of 17.5 miles or 2.2 feet to the mile. Its
drainage area in Kanawha county is 68.4 square miles. Its
entire length measured by the meanders is 59 miles, while the
air line distance between its source and its mouth is but 34.3
miles. Passing up the river, the first 12 miles has a very
crooked course and has almost reached base level. It is very
probable that it once left its present course about 0.5 miles
above Lower Falls P. O. and flowed across a low divide south-
west to Saint Albans, reaching Saint Albans at the same point
in 1.4 miles instead of 5.5 miles measured by its present course.
Coal river was locked and dammed in 1840-1860 by the
Coal River Navigation Company under Captain (later Gen-
eral) Rosecrans, for the purpose of transporting cannel coal
from Peytona to the market. During the Civil War these im-
provements were neglected and the river washed them out.

Davis Creek.

Davis creek rises just north of the corner of Washington
and Loudon district in the Kanawha-Boone county line, 2.3
miles west of Hernshaw and flows in a general northwestern
direction, emptying into the Kanawha river about one mile
northwest of Spring Hill. Its entire length measured by the
meanders of the stream is 15 miles. The air line distance from
source to mouth is 10 miles. Its drainage area is 45.6 square
miles. From the source of Davis creek to the mouth of Polly
hollow, about one mile below Chilton, a distance of 3 miles,
it falls 520 feet or about 173.3 feet to the mile. From the latter
‘point to the mouth of Sugar Camp branch, the fall is 120 feet
in 4 miles, or at the rate of 30 feet to the mile. From the latter
point to the mouth of Middle Fork of Davis creek, the fall is
85 feet in 5 miles or at the rate of about 17 feet to the mile.
From the mouth of Middle Fork to its mouth, the fall is 30
feet in 3 miles or at the rate of 10 feet to the mile.

[

Lens Creek.

Lens creek has its source in a high ridge di\:iding Kana-
wha and Boone counties, at the corner of Sherman and Pey-
tona districts, Boone county, 4 miles southwest of Hernshaw,
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Kanawha county, and 3.5 miles northeast of Racine, Boone
county, and almost in a direct line drawn from Hernshaw to
Racine, and it flows in a northeastern direction, emptying into-
the Kanawha river about 0.5 miles above Marmet. The length
of Lens creek from source to mouth by the meanderings of
the stream is 8 miles and the airline distance between the same
points is 6.2 miles. Its drainage area is 19.6 square miles. Its
fall from source to mouth is 645 feet. The fall from its source
to Hernshaw is 540 feet in 4 miles, or at the rate of 135 feet per
mile. From Hernshaw to its mouth the fall is 105 feet in 4
miles, or at the rate of 26.2 feet per mile.

Fields Creek.

Fields creek empties into the Kanawha river at Winifrede
Junction. Tt rises in the high ridge dividing Kanawha and
Boone counties, 2.3 miles due south from Winifrede. It drains
an area of 13 square miles. The length of Fields creek, meas-
ured by the meanderings, is 7.2 miles. Its air line distance
between the same points is'5.8 miles. Its fall from source to
mouth is 950 feet. From Winifrede to mouth it falls 230 feet
in 4.3 miles, or at the rate of 53.3 feet to the mile.

Slaughter Creek.

Slaughter creek heads up against Joes creek of Coal river
in the Boone-Kanawha county line, 4.3 miles southeast of Wini-
frede and flows a little east of north, emptying into the Kana-
‘wha river at Chelyan. Its entire length by the meanders is
7 miles, while the air line distance between the same points is
6 miles. Its drainage area is 15 square miles. From Dotson
fork tn Bradley fork, the fall is 95 feet in 1.2 mile, or about 80
feet to the mile. From the latter point to the Kanawha river
the fall is 165 feet in 3.1 miles, or at the rate of 53.2 feet to
the mile, practically the same as Fields creek.

Cabin Creek.

Cabin creek rises in the southwestern part of Fayette
county almost 3.5 miles southwest from Keeferton and flows
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in a northern direction, emptying into Kanawha river at Cabin
Creek Junction.

It flows 2 miles through Fayette county, and 21 miles
through Kanawha county, crossing the Kanawha-Fayette
county line at 0.4 mile east of Republic. Its entire length
measured by the meanders of the creek is 23 miles, and the air
line distance between the same points is 18 miles. Its drain-
age area in Kanawha county is 65 square miles. From Re-
public to Decota, the creek falls 420 feet in 3.2 miles, or at
the rate of 131.2 feet per mile. From the latter point to Lee-
wood the fall is 262 feet in 4.3 miles, or at the rate of 61.2 feet
to the mile. From Leewood to the mouth of Longbottom
creek, the fall is 176 feet in 6.5 miles, or at the rate of 27.1 feet
to the mile. From the latter point to the mouth of the creek,
the fall is 114 feet in 6.2 miles, or at the rate of 18.4 feet to the
mile.

Paint Creek.

Paint creek has its source in Raleigh county just north
of Harper, and flows in a general northern direction to the
Kanawha river at Paint Creek Junction or Pratt P. O. Paint
Creek is 39 miles in length from source to mouth by the mean-
ders. The creek flows 6.5 miles through Raleigh, crossing the
Fayette-Raleigh county line at 0.2 mile north of Cirtsville.
It flows 17.5 miles through Fayette county, crossing the
Fayette-Kanawha county line about one mile southwest from
Burnwell, and flows 15 miles through Kanawha county. The
drainage area of Paint creek in Kanawha county is 35 square
miles. From its source to its mouth Paint creek falls 1550 feet
in 89 miles, or at the rate of 39.7 feet to the mile. From Burn-
well to its mouth the fall is 256 feet in 13.4 miles or at the
rate of 19.1 feet per mile.

Pocatalico River.

The Pocatalico river takes its source on the Arches Fork
anticline about 4 miles southwest from Linden P. O., Smith-
field district, Roane county, and flows in a meandering course
just a little south of west, emptying into the Kanawha river




WEST VIRGINIA GEOLOGICAL SURVEY. 45

at Raymond City. Its entire length, following the meanders
is 75 miles, thirty miles of this length being in Roane county,
34 miles in Kanawha, and eleven miles in Putnam county.
After making a detailed study of the country surrounding the
mouth of this river, it appears more than probable that it
emptied into the Kanawha river at Scary when the latter
flowed through Teays Valley. The probable former course left
the present channel at Rocky Fork P. O. and flowed by way
of the “Flatwoods”, Fry P. O., Armour and Blake creeks to
the Kanawha river. This old course was about 150 feet higher
than the present one. This river enters Kanawha county one
mile east of Island Branch P. O., and 2 miles just a little east
of south from the common corner of Kanawha, Roane and
Jackson counties and leaves it 0.8 mile northwest of Rocky
Fork P. O. Its fall from where it enters Kanawha county tc
where it leaves the same is 70 feet, distance 34 miles, or about
2 feet per mile. Its course is very crooked. Its meandering
course is 34 miles while its air line distance is but 14.5 miles.
This stream is fast approaching base level. Its principal tribu-
taries in Kanawha county are Rocky Fork, Tupper creek, and
Middle Fork. A short description will be given of each.

Rocky Fork takes its source one mile north of the Kana-
wha river and 1.3 mile northwest of Institute and flows for
two miles northwest to Fry P. O., thence for six miles north-
east, emptying into Pocatalico river at Rocky Fork P. O. The
entire drainage area is 19.2 miles. Its fall from source to
mouth is 290 feet and its fall for the last six miles is but %5
feet, or 1.5 feet per mile.

Tupper Creek takes its source about one mile southwest
of Wallace P. O. and flows in a northern direction into Poca-
talico river about one mile southwest of Sissonville. The area
drained by this stream is 24.2 square miles. Its length is 8
miles and its fall from its source to its mouth is 290 feet while
its fall for the last 7 miles is but 85 feet, or less than 11 feet
per mile,

Middle Fork takes its source near a common corner of
Jackson and Roane county, 3.2 miles northeast from Kentuck,
Washington district, Jackson county, and flows southwest 15.5
miles through Jackson, thence almost south 1.2 miles through
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Kanawha, emptying into the Pocatalico river one mile due
north from Sissonville. Its entire length following the mean-
ders is 16.7 miles, while its air line distance is 10.2 miles. The
area in Kanawha county drained by this stream is 13.4 miles.
Its fall from its source to its mouth is 415 feet. In the last
147 miles it falls but 115 feet, while in the last four miles it
- has a fall of but 20 feet, or 5 feet per mile.

Kanawha Twomile Creek.

Twomile creek heads up against Wolfpen branch of Tup-
per creek, 1.5 mile southeast from Wallace P. O. and flows in
a general southeastern direction, emptying into the Kanawha
river at the upper end of Blaine Island, 2 miles below mouth
of Elk river. The length of Twomile creek proper, from
source to mouth, measured by the meanders, is 6.5 miles; the
length of the creek, including the Right fork, is 9.5 miles. The
air line distance from source to mouth of Twomile creek
proper is 5.2 miles. The drainage area is 26 square miles.
From the mouth of the Right Fork to its mouth, Twomile
creek falls 60 feet in 4.3 miles, or at the rate of 14 feet to the
mile.

Elk River.

Elk river has its birth in the junction of Old Field Fork
and Big String Fork, just east of Sharp Knob in the north-
western part of Pocahontas county and flows in a general
western direction, emptying into the Kanawha river at
Charleston. The length of Elk river, from source to mouth,
following its meanders, is 172 miles. It flows 5 miles
through Pocahontas county, 7 miles through Randolph,
41 miles through Webster, 44 miles through Braxton, 45
miles through Clay and 30 miles through Kanawha county.
From its source to Addison, Webster county, Elk river
falls about 1250 feet in 34 miles, or the rate of about
37 feet to the mile. From Addison to Gassaway the fall is 460
feet in 46 miles, or the rate of 14.3 feet per mile. From Gassa-
way to Clay the fall is 132 feet in 41 miles, or at the rate of 3.2
feet to the mile, -From Clay to Porter, the fall is 65 feet in 23



WEST VIRGINIA GEOLOGICAL SURVEY. - 47

miles, or at the rate of 2.8 feet to the mile. From Porter to its
mouth the fall is 42 feet in 28 miles, or at the rate of 1.5 feet
per mile. Its drainage area in Kanawha county is 294 square
miles,

The principal tributaries of Elk river in Kanawha county,
ascending the river are: Elk, Twomile, Mill, Cooper, Little
Sandy, Blue, Falling Rock and Blg Sandy creeks A brief
description of each will now be given.

Elk Twomile Creek takes its source in the divide between
Mill creek and Campbell creek, one mile southeast of Villa
P. O, and flows in a western direction, emptying into Elk
river about 2 miles above Charleston. The drainage area of
Elk Twomile is 12 square miles. From Rutledge to the mouth
of Baker fork the fall is 81 feet in 2.5 miles, or at the rate of
32.4 feet to the mile. From the latter point to its mouth, the
fall is 39 feet in 2.6 miles, or at the rate of 17.3 feet to the mile.
The length of Elk Twomile, from source to mouth, is 8 miles.

Mill Creek rises at the Malden-Elk district line, 3.5 miles
east of Villa P. O., and flows in a western direction, emptying
into Elk river at Milliken. The length of Mill creek by the
meanders is 8.3 miles. The drainage area is 7.5 square miles.
From Villa P. O. to the mouth, Mill creek falls 190 feet in 4.8
miles, or at the rate of 39.5 feet to the mile.

Cooper Creek heads at the Poca-Elk district line, 1 mile
due west of Aaron P. O., and flows in a southern direction
emptying into Elk river just below Big Chimney station on
the K. & W. V. R. R. The entire length by its meanders is
6.7 miles. The fall from source to mouth is 545 feet. From
the mouth of Fivemile Fork to the mouth of Cooper creek the
fall is 75 feet in 4 miles, or 18.8 feet to the mile.

Little Sandy Creek takes its source in the southern part
of Roane county and flows in a southwestern direction, empty-
ing into Elk river 9.7 miles above Charleston. Its entire drain-
age area is 51.8 square miles, 46.5 of which lies in Kanawha
county. It crosses the Kanawha-Roane county line 4.1 miles
west of Cotton P. O. Its length, from source to mouth, by
the crooks is 19.6 miles, the air line distance between the same
points is 13 miles. From the mouth of Trail branch, one-half
mile south of the Kanawha-Roane county line to Hunt P. O,
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the fall is 58 feet in 5.2 miles, or at the rate of 11.2 feet to the
mile. From Hunt to the mouth the fall is 78 feet in 10.9 miles
or 7.1 feet to the mile,

Its principal branches are Aarons Fork and Wills Creek.

Blue Creek rises in the eastern edge of Kanawha county
and flows 0.5 mile northeast into Clay county, crossing the
Kanawha-Clay county line 0.6 mile west of Bird Knob, Clay
county, thence in a general northern direction 4.7 miles
through Clay county, again crossing the Kanawha-Clay county
line 1 mile southeast of Beulah Knob, thence in a western
direction 8.2 miles to Morris P. O., thence in a northwestern
direction, 13.7 miles, emptying into Elk river at Blue creek.
Its entire length, by the meanders, is 27.1 miles and the air line
distance is 14.8 miles. Its drainage area within Kanawha
county is 90.2 square miles. From the mouth of Spruce Fork
—just west of the Kanawha-Clay county line—to Morris, the
fall is 170 feet in 8.2 miles, or at the rate of 20.7 feet to the
mile, From Morris to Coco the fall is 58 feet in 7.7 miles, or
at the rate of 7.5 feet to the mile. From Coco to the mouth at
Blue Creek the fall-is 70 feet in 6 miles, or at the rate of 11.7
feet to the mile.

The principal tributaries in succession, passing up the
stream are Morris, Middle and Spruce Forks.

Falling Rock ICreek heads in the Kanawha-Clay county
line, 0.5 mile east of Beulah Knob, and flows 15.5 miles in a
general northwestern direction, emptying into Elk river at
Falling Rock. Falling Rock creek flows one mile north
through Clay county, crossing the Kanawha-Clay county line,
one mile northeast of Beulah Knob, thence 14.5 miles through
Kanawha county. Its drainage area in Kanawha county is
24.5 square miles.

From the Glass Lick Branch, just west of the Kanawha-
Clay county line to the mouth of Evans Fork the fall is 215
feet in 6 miles, or at the rate of 35.9 feet to the mile.

From the latter point to its mouth the fall is 185 feet in
8.5 miles, or at the rate of 21.7 feet to the mile.

Big Sandy Creek is formed by the Right and Left
Forks of Big Sandy at Newton P. O., Roane county, and
flows in a general southwestern direction, emptying into Elk
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river at Clendenin. Its length from the junction of the Right
and Left forks at Newton, to its mouth is 25 miles. The air
line distance between the same points is 12 miles. Its drainage
area within Kanawha county is 20.3 square miles, while its
area is about 122 square miles.

From Newton to Osbornes Mills, just above the Roane-
Kanawha county line, the fall is 90 feet in 16.0 miles, or at
the rate of 5.5 feet to the mile. From Osbornes Mills to Clen-
denin, the fall is about 20 feet in 9.0 miles, or at the rate of 2.2
feet to the mile.

Campbell Creek.

Campbell creek has a drainage area of 47 square miles and
empties into the Kanawha river one-half mile below Dana. It
has its source near the common corner of Elk, Cabin Creek, and
Malden districts, about one mile east of Putney and is 16 miles
in length from source to mouth, the air line distance between
the same points being 11 miles. From Putney to Big Bottom
the fall is 484 feet in 11 miles, or at the rate of 41 feet to the
mile, From Big Bottom to the mouth the fall is 80 feet in 5
miles, or at the rate of 16 feet to the mile,

Witchers Creek.

Witchers creek rises near the Cabin Creek-Malden ‘dis-
trict line, 2 miles southwest of Putney, and flows southwest
into the Kanawha river, about one mile below Winifrede Junc-
tion. Its length from source to mouth is 9 miles, while its air
line distance is 7.7 miles. Its drainage area is 21.5 square
miles. From source to mouth of ‘Left Fork, the fall is 770 feet
in 5.5 miles, or at the rate of 140 feet to the mile. From the
mouth of Left fork to the mouth of Witchers creek the fall is

135 feet in 3.5 miles, or at the rate of 37.1 feet to the mile.

Kelly Creek.

Kelly creek empties into the Kanawha river at Cedar
Grove, having a drainage area of 25 square miles. It is formed
at the junction of Goose Hollow and Hurricane Fork and flows
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in a southwestern direction, its entire length by the meanders
being 6 miles, while its air line distance between the same
points is 5.2 miles. From Mammoth to Ward the fall is 80
feet in 1.5 miles, or 53.3 feet to the mile. From Ward to its
mouth the fall is 137 feet in 4.5 miles, or 30.5 feet to the mile.

Hughes Creek.

Hughes creek drains about 12.7 square miles. It rises in
the western part of Kanawha county and flows in a southwest-
ern direction, emptying into the Kanawha river at Hugheston.
It is 7.5 miles in length, following the meanders, while the
air line distance between the same points is 6 miles. From
the mouth of Shadrick fork to the mouth of Hughes creek the
fall is 240 feet in 4 miles, or at the rate of 60 feet to the mile.

New River.

New River is formed by the confluence of North Fork and
Three Top creek at Creston, Ash county, N. C., and flows in
a northeastern direction 31 miles through North Carolina;
then in a general eastern direction for 12 miles through Vir-
ginia ; thence through North Carolina for 2 miles, crossing the
North Carolina and Virginia state line 4 miles due south from
Independence, Va. Thence it flows in a general northeastern
direction through Virginia 100 miles to Peppers Ferry, where
it veers to a general northwestern direction for 50 miles
through Virginia to the Virginia-West Virginia State line,
crossing the same 4 miles due west from Peterstown, West
Virginia; thence in a general northwestern direction for 89
miles through West Virginia, to Gauley Bridge. Its entire
length by the meanders is 284 miles, the air line distance be-
tween the same points is 124 miles. From its source to Rad-
ford, New River falls 1280 feet in 115 miles, or at the rate of
11.1 feet to the mile. From Radford to Hinton the fall is 370
feet in 105 miles, or at the rate of 3.6 feet to the mile. From
Hinton to Thurmond the fall is 305 feet in 39 miles, or at the
rate of 7.8 feet to the mile. From Thurmond to Hawks Nest
the fall is 233 feet in 17.5 miles, or at the rate of 13.3 feet to
the mile. From Hawks Nest to Gauley Bridge, or its mouth,
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the fall is 132 feet in 7.5 miles, or at the rate of 17.6 feet to the
mile.

Gauley River.

Gauley river has its source in the junction of the North,
Middle and South Forks in the southeastern part of Webster
county, 3 miles northwest of Buck Knob of Gauley mountain,
and 6 miles due west of the source of Elk river, and flows in
a general western direction, 31 miles through Webster county ;
then in a general southwestern direction 41 miles through
Nicholas county; thence in a general western direction as the
dividing line between Nicholas and Fayette counties for 25.5
miles ; thence in a southern direction through Fayette county
5.5 miles to Gauley Bridge. The entire length by the mean-
ders is 101 miles, the air line distance between the same points
being 55.5 miles. From its source to the mouth of Meadow
river, Gauley river falls 1685 feet in 73 miles, or at the rate of
- 23.4 feet to the mile. From the mouth of Meadow river to
the mouth of Gauley it falls 530 feet in 29 miles, or at the rate
of 18.3 feet to the mile.
 Like all other counties in western West Virginia, the Kana-
wha county area is a highly dissected plateau, ranging in eleva-
tion from 1000 to 2400 feet above sea level. The agencies of
erosion have reduced the plateau practically all to slope. The
streams generally flow in narrow, deeply indented “v” shaped
valleys. The numerous ridges and knobs capped with harder
aayers of rocky strata, ranging from 1000 to 2400 feet above
tide, are witnesses of the existence of this former plateau.

The Kanawha river has cut a deep gorge from 15 to 15
miles in width, and 400 to 1500 feet in depth, entirely through
the length of the county, in a northwest direction, through
almost horizontal rocks. Elk river has done likewise in a
southwest direction, across a portion of the northern part of
the county, the gorge being from 145 to 1 mile in width and
from 400 to 1000 feet in depth; while Coal river, flowing north
through the western part of the county, has cut a gorge 5 to
34 mile in width, and from 400 to 800 feet in depth.

The valley walls, in most instances, are quite steep and
rough, caused by the outcrop of the great sandstone ledges,
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but over a portion of the northern part of the county, the out-
cropping shales of the Conemaugh series have weathered into
a fairly uniform, gentle slope.

The floqd plains of the Kanawha, Elk, and Coal rivers are
represented by narrow strips of fertile bottom land along their
shores, that widen first on one side and then on the other. ©

River Terraces.

Several pronounced terraces occur along the valley walls
of the Kanawha, Elk and Coal rivers. The most persistent one
along the Kanawha river occurs at an elevation of 680 to 720
feet A.T., about 140 to 170 feet above the low water level of the
river. This terrace occurs at Saint Albans and east of Coal
river, where a portion of the town is located.. It is readily
traced on first one side of the river and then on the other all
the way up the Kanawha to the Kanawha-Fayette county
line, by deposits of chert bowlders and Black Flint blocks,
having about the same tide level as the recent formations -
along Teays Valley made during the glacial period. At Spring
Hill this terrace forms considerable level land; also at South
Charleston it forms an extensive terrace on which the town of
Vandalia is located.

At Marmet, Cabin Creek Junction and Pratt, on the south
side of the Kanawha river, terraces formed during this period
are very pronounced, occurring at about 700 to 750 feet above
sea level, .

This terrace is also pronounced on the south side at
Charleston, where a large number of beautiful residences are
located.

On the north side of the Kanawha river, from Lock Seven
to mouth of Smithers creek, the terraces formed during the
glacial period are very pronounced, and deposits of bowlders
and blocks of Kanawha Black Flint occur on them.

At Institute, nine miles west of Charleston, these terraces
are in evidence, about 150 to 175 feet above the level of the
Kanawha river. Glenwood Heights and Edgewood, suburbs
of the city west of Elk river, are located on this terrace at
which level the river flowed in preglacial time, while on the
east side of Elk river, Capitol Hill and the terrace where th¢
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City hospital is located, are on this same level, where evidences
of the old river deposits of silt, sand, and bowlders are seen at
an elevation A.T. of 695 to 710 feet.

At Dana occurs a terrace elevated 650 feet A.T. where
Campbell creek overflows into the Kanawha river, but was
deflected and flows into the Kanawha about 14 mile west of
this point. This terrace is narrow and the Campbell Creek
Coal Company has cut through it in grading its railroad, ex-
tending same up Campbell creek.

These terraces occur similarly along Elk river. The di-
vide between Elk Twomile and Coon Skin is broad and about
the level of the Teays formation, or at an elevation of 680 to
710 feet AT. Also between Twomile creek and Indian creek
and between Indian creek and Pinch creek, and between Pinch
and Blue creek, near its mouth. All these divides are low and
broad and are covered with river deposits, including bowlders
as large as 7 inches in diameter. These bowlders could have
been deposited only by a stream flowing across the divides.
A feature similar to those just described is seen opposite the
mouth of Coonskin branch on the north side of Elk river,
where the county road leaves Elk and crosses a low divide
descending to Mink Shoal branch. The low divide through
which the road passes, contains a deposit of rounded bowlders
and sand, which evidently marks the position of an old stream
channel.

The terraces along Coal River, about the same altitude as
the rock floor of the Teays formation, are numerous and well
pronounced. They are the remains of old broad valleys within
which the river has cut its present narrow channel.

One of these channels is visible on the west of Coal river
from a point about one mile south of Upper Falls, along the
low divide through which the county road passes to a point
one mile south of Lower Falls. This divide is low and broad
and is covered with river deposits, including sand and bowl-
ders, which could only have been deposited by a flowing
stream.

A similar feature occurs west of Coal river, from a point
one-half mile north of Upper Falls to the mouth of the river,
where the county road passes. This divide is low and broad
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and is covered with sand and pebbles. Several similar features
also occur on the east side of Coal River, from Forks of Coal
to its mouth,

Pocatalico River has a terrace about the same altitude as
the rock floor of Teays Valley. The most important feature
is the old river channel, where it left its present course at the
mouth of Rocky Fork and flowed by way of Flatwoods, and
Fry; thence along the course of Armour creek to Blake creek
to the Kanawha river at a point near the present site of Scary.
This course is marked with sand, gravel and bowlders.




PART I

The Geology of Kanawha County.

CHAPTER IIL

STRUCTURE .

INTRODUCTION.

Geological Structure treats of the pitch or lay of the strata
of the earth’s surface. The original position of the rock beds,
however formed, whether by lava flow or sedimentation, is
horizontal or tangential to the curvature of the earth, at the
point of contact. The original lay or attitude of these rocks,
however, is much changed by lateral pressure produced by the
contraction of the earth’s interior, and the rocks composing
the crust of the latter are bent and warped by this pressure
into a number of approximately parallel wrinkles or folds. In
Kanawha county these folds all have a distinct northeast-
southwest trend. In the description of these folds the upward
beuding arch is called an anticline and the downward bending
a syncline. The axis of any iold is the line joining the highest
points of any anticline or the lowest points of any syncline,
and from which the strata dip is an anticline and to which they
dip in a syncline. The strike is the direction of the horizontal
edge of dip beds and is frequently, although not always, paral-
lel to the axis of a fold, diverging from when the axis is not
horizontal. The sudden fall of the axis of an anticline forms
what is called a nose of the fold. The original position of rock
beds of any sedimentary formation is horizontal. These de-
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posits, however, may take on a slope of considerable pitch.
Earth movements cause modification of this original position
and produce the above described structural forms generally
used in geology.

METHOD OF REPRESENTING STRUCTURE.

There are two methods that can be used in representing
gelogical structure. One of these is by cross sections at right
angles to the strata, which show the rocks as they would ap-
pear if a deep canal or section were dug perpendicularly across
the entire area under discussion. This method can be used
where the dip of the rocks is very heavy and is perceptible to
the eye, but in the Kanawha area it would not be practical
nor satisfactory without greatly exaggerating the vertical
scale of the cross section in comparison to the horizontal
scale; also this method would only give an idea of the struc-
ture along certain lines and would not give the slope of the
arches or basins. This is of great value in the commercial de-
velopment of the area, for both future mining of the coal, and
the exploitation of the oil and gas territory.

The method of representing the structure which has been
adopted by the West Virginia Geological Survey, consists in
the representation by contour lines of the position of some
particular stratum. This stratum is generally the one that is.
known throughout the area by its exposures in the outcrop,
its relation to some other bed above or below it, or its wide
use as a key-rock by the drillers for oil and gas. These con-
tour lines show in a general way the form and the size of the
folds into which the key-stratum has been distorted and its
altitude above the level of the sea at all points.

In the Kanawha County Area, the writer has taken
bottom of the Pittsburgh-Pomeroy Sandstone or the top
of the Pittsburgh coal bed as the key-rock for that part
of country north of a line extending from the mouth of
Little Coal river to the mouth of Elk river, and from thence
with a straight line to the mouth of Queen Shoal creek, near
the corner of Kanawha and Clay counties. South of these
lines the writer has taken the base of the Kanawha Black Flint
Ledge as the key-rock. This is a very widely known and
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easily identified stratum, and is used as a key-rock by ;111 coal
prospectors in the Kanawha Valley.

The roof portion instead of the floor or bottom, of the
Pittshurgh seam was taken by the writer as a datum under
which to represent the geological structure for the reason that
frequently the coal was not exposed, but the base of the over-
laying sandstone could easily be located, and, moreover, the
thickness of this seam of coal is quite variable in the area un-
der discussion. The altitude of the Pittsburgh coal seam has
been determined from its elevations at different points on the
outcrop in the county; also from records of core drill holes and
the well records drilled for oil and gas throughout the north-
ern part of the area, by taking coals on the surface and then
determining the altitude of the coal from these records.
After the elevation of the Pittsburgh coal had been de-
termined in many places, points of equal elevation are con-
nected by contour lines. For illustration, all points having an
elevation of 600 feet above mean tide are connected by a line
which will then become the 600-foot contour line. In the same
manner all points having an elevation of 575 feet are connected
by 575-foot contour lines and so on. Contour lines as drawn
show a vertical distance of 25 feet throughout the entire area.
These lines are printed on the structural and economic map
accompanying this report in a separate case, and show not
only the approximate elevation of the top of the Pittsburgh
coal above sea level, but both the horizontal contour of the
troughs and arches and the depth of the beds. Note that the
depth of the Pittshurgh coal or reference stratum at any point
is obtained by subtracting its elevation from the elevation of
the surface at the same point as shown by the topographic
map.

The altitude of the Kanawha Black Flint Ledge has been
determined from its elevation at the different points of its out-
crop, also from records of core drill holes throughout the area,
by taking coals on the surface and then determining altitude
of the Flint from the records.

As a rule these structure contours are only approximately
correct from the very nature of the data from which they are
made, being estimated on the assumption that over small areas
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the rocks maintain a uniform thickness, when it is a well
known fact that in some places the interval between two easily
determined strata will vary many feet in a short distance. It
follows that the position of the contour will be in error the
amount the increase or decrease in thickness varies from the
calculated thickness,

Another cause of error is in the method of determining
the elevation of the outcrop of the key stratum, or of the tops
of the many oil and gas wells drilled down through the same.
In many cases these altitudes were determined by spirit level,
but the great majority were determined with the aneroid ba-
rometer. The aneroid was checked as frequently as possible
on the spirit levels of the U. S. Geological Survey left at con-
spicuous points along the public highways in the preparation
of their accurate topographic map of Kanawha county in co-
operation with the State of West Virginia. In this way the
instrumental error is kept down. The errors may accumulate,
or may compensate one another, but in any case it is believed
that their sum is less than one contour interval, that is less
than 25 feet, and over much of the area of Kanawha the pos-
sible variation from actual altitude will not likely be more
than 10 to 20 feet.

DETAILED GEOLOGIC STRUCTURE.

Kanawha county is situated on the eastern flank of the
Great Appalachian Geo-Syncline, which enters West Virginia
near the southwest corner of the State of Pennsylvania, and
extends through the entire State, crossing the Kentucky line,
about nine miles south of Kenova.

The following is a list of the most important anticlines
and synclines in Kanawha county:

Antliclines. Synclines.
Byrnside Saint Albans
Milliken Guthrie

' Warfleld Jarrett
‘Winifrede Coalburg
Hansford Handley
‘Wake Forest Quincy

Robinson

Miami
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The slope and location of the above structural forms are
all indicated on the map accompanying this report. A brief
description will be given of these arches and troughs.

Byrnside Anticline.—The Byrnside anticline takes its
name from a small town located just west of the crest of
this fold in Putnam county. It originates in the north-
_eastern corner of Lincoln county and passes almost due north
across the Lincoln-Putnam county line just west of the com-
mon corner of Lincoln, Putnam and Kanawha counties; thence
deflects a little to the northeast, crossing the Putnam-Kanawha
county line just north of the common corner of Lincoln, Put-
nam, and Kanawha into Kanawha county, and extends along
just east of the Putnam-Kanawha county line for about 3
miles ; then it deflects to the northeast and dies out a short dis-
tance west of Lock Seven in the Kanawha river.

Milliken Anticline.—This arch originates near Rutledge
about 5 miles north 84° east from Charleston, and extends in
a general northern direction, crossing Elk river at Milliken
station on the C. & C. R. R. (for which station it was named)
about midway between the mouths of Mill and Cooper creeks,
passing one mile west of Copenhaver P. O., crossing the divid-
ing ridge between the waters of Elk and Pdcatalico rivers be-
tween the head fountains of Aaron’s fork of little Sandy creek
and that of Leatherwood creek; thence one-half mile west of
Blundon P. O., on Leatherwood creek, to the Pocotalico river,
which river it crosses about one-third mile northeast of Island
Branch P. O., from which place it deflects to the northwest
and dies out near the Jackson-Kanawha county line, about one
mile southwest of the common corner of Jackson, Roane, and
Kanawha counties.

Warfield Anticline—This great anticline enters West
Virginia from Kentucky at Warfield on the Kentucky side and
Kermit on the West Virginia side, and extends in a general
northeastern direction through Mingo county just south of
Dingess, entering Logan county near the head of Big Hart
creek and crossing the Guyandotte river just south of Chap-
mansville, entering Boone county about 3 or 4 miles south
of the common corner of Lincoln, Logan and Boone counties,
passing through Boone county a short distance south of Madi-
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son, then crossing Big Coal river near Peytona and entering
Kanawha county at the head of Mary fork of Lens creek. It
passes about one-half mile south of Hernshaw; thence in the
same general direction as Lens creek and just south of said
creek, intersecting the Kanawha river at mouth of Simmons
creek, 34 mile southeast of Marmet ; thence about parallel with
the general course of this creek to its source where it crosses
the Cabin Creek-Malden district line, and thence to the head -
of the Left fork of Witchers creek where it again crosses the
Cabin Creek-Malden district line and dies out near Eight P. O.
at the mouth of Eight Mile fork of Campbell creek.

*Arches Fork Anticline—‘The Arches Fork anticline is a very
prominent structural feature in Doddridge county, and it was so desig-
nated by the writer from a stream of that name in the southeastern
portion of Wetzel county, on which occurs its northeastern terminus
The axis of the fold enters Doddridge from Wetzel county at the ex-
treme head of Talkington Fork of McElroy creek, and bears south-
west, crossing Robinson fork 2 miles above Centerpoint and Flint
run one mile west from Doak P. O. There it deflects slightly more
to the west and crosses the Baltimore & Ohio railroad one-half mile
west from Morgansville. It intersects South Fork of Hughes river
near the mouth of Big run, 2% miles below Kelly P. O.; then bears
south about 10 degrees west, passing one-half mile west of the com-
mon corner of Doddridge, Ritchie and Gilmer counties.

“Northward from Doddridge the axis passes into Wetzel county,
veers to the northwest roughly parallel with Arches Fork and dies
down just before reaching Fishing creek into the Smithfield struc-
tural terrace, one mile west of the town of Smithfield.

“Southward from Doddridge the axis passes into Ritchie county,
crossing the extreme eastern point of the latter area, 2 miles east of
Auburn, and then veers to the southwest across Gilmer county, and
intersects the Gilmer-Calhoun county line, 23 miles due north of
the village of Whitepine. On entering Calhoun county the axis bears
southwest and crosses the Little Kanawha river one mile northwest
of Grantsville; West Fork river, one mile northwest of Altizer;
Beech fork at Beech P. O.; and the Calhoun-Roane county line, one
mile southwest of Beech P. O. Southwestward through Roane county
the axis crosses Henry fork at Linden, passes through Nichols knob,
and intersects the Roane-Kanawha county line 21 miles westward
from Cotton P. O.”

Where this fold enters Kanawha county on the southwest,
the top of the Kanawha Flint ledge has an elevation of about
1410 feet above tide on the crest of the arch. Northeast along
this anticline the Kanawha Flint gradually falls for about 3
miles, to about 1260 feet above tide. Then for a short distance

*Doddridge-Harrison Report, pp. 55-56, W. Va. Geol. Survey, 1913.
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east from Hernshaw along the crest of this fold the flint
gradually rises into a marked dome 1340 feet above tide,
where this anticline crosses the Kanawha river between Mar-
met and Belle. Then it gradually falls to the line where the
key rock is changed from the Kanawha Flint to the Pittsburgh
coal 2.3 miles south, 5.2 east from Blue Creek, where the
Kanawha Flint is about 580 feet above tide and the Pittsburgh
coal about 1310 feet above tide. Then it gradually falls from
the Blue Creek oil field from 1310 to about 1125 feet above
tide. Then it runs almost level for about six miles to the
Kanawha-Roane county line.

Winifrede Anticline.—This fold probably has its origin in
Boone county and enters Kanawha county 2 miles almost due
west from Winifrede and extends almost due east from Wini-
frede, the town for which it was named. Thence in north-
western direction for about two miles, where it noses out in
the western flank of the Coalburg syncline.

Hansford Anticline.—This anticline takes its origin about
one mile northeast from Standard, and extends in a northwest-
ern direction, passing one half mile east of Wacoma, crossing
Paint creek at Mucklow, then it deflects gradually to the north-
east and runs in an almost parallel course with Paint creek and
just west of this stream to its mouth where it crosses the Kana-
wha river and continues in a northeastern direction to the head
of Fourmile fork of Kelly creek where it deflects more to the
east and crosses Hurricane fork of Kelly creek about one mile
farther in the same course and dies out north of Spangler P. O.

Wake Forest Anticline.—Passing south from Crown Hill
the measures are very flat until one reaches a northeast and
southwest line passing through Ohley and Standard, then the
measures begin a steady rapid rise and continue to rise rapidly
until you reach Johnson Knob where they level off into the
Wake Forest Anticline.

This anticline probably originates somewhere in Boone
county, entering Kanawha county about one mile southwest of
Acme and passing through the southern neck of Kanawha
county in a northwestern direction, passing through \Wake
Forest (for which it was named) about 34 of a mile south of
Johnson Knob, about midway between Tomsburg and Green-
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castle, entering Fayette county near the head of Toms branch
'of Paint creek.

Saint Albans Syncline.——This syncline or basin lies in the
southwestern part of Kanawha county and northeastern part
of Lincoln county. It originates in Lincoln and runs in a
northwestern course, entering Kanawha county just west of
the mouth of Island creek where it crosses Coal river, passing
just east of Tornado P. O. or Upper Falls C. & O. R. R. sta-
tion. At this point it deflects to the north and extends due
north to Saint Albans where it dies out. It was so designated
from this town.

Guthrie Syncline.—This basin lies principally in Union
district, originating in the northern part of the district near
Rocky Fork P. O. and bears in a general southeastern course
passing near Aetna school house and just south of Guthrie P.
0., dying out in the western slope of the Milliken anticline
just north of Charleston.

Jarrett Syncline.—This trough lies in the nurthern part of
Kanawha county and was so designated from a railroad sta-
tion on K. & W. V. Railroad of the same name. It takes its
origin on the western slope of the Warfield anticline in the
southeastern end of the Blue Creek oil field as shown by the
present development near the mouth of Indian creek and ex-
tends in a northern direction, crossing Elk river about one-half
mile south of Pinchton P. O. and passing just west of Pinchton
then due north one-half mile west of Jarretts Ford station,
where it deflects to the east, running in a northeastern direc-
tion about one-fourth mile west of Jarrett station on the Ka-
nawha & W. Va, R. R, and passing on northeast, 34
mile east of Hammick Hill, crossing Wills creek 1.5 mile north-
east of Hammick Hill. A short distance above where it crosses
Wills creek it deflects to the northwest, passing just west of
Hunt P. O., where it deflects to the north and extends in a
general northern direction to the Boone-Kanawha county_ line
near which it dies out.

Coalburg Syncline.—This is the largest syncline in Kana-
wha county, lying east of the Great Warfield anticline and
almost paralleling it. It has been so designated by Krebs
from a town of the same name. It originates somewhere
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southwest of the Boone-Kanawha county line, entering Kana-
wha county near the heads of North and South hollows of
Fields creek, 2 miles south 21° east from Winifrede, and ex-
tends in a northeastern direction, touching the sharp bend in
Slaughter creek, 34 mile south of Chelyan, crossing the Kana-
wha river near the mouth of Cabin créek between Cabin Creek
Junction and Coalburg, and from thence parallels said river to
Monarch, where it leaves the river, deflecting slightly more to
the north and dies out just above the mouth of Little Ugly
branch of Witchers creek.

Handley Syncline.—The Handley syncline lies southwest
of the Hapsford anticline and has been so named from a town
of that name. It originates on eastern slope of the Hansford
anticline near Hollygrove and extends in a northeastern direc-
tion, crossing the Kanawha river at Handley, where it deflects
a little to the north, passing one mile east of Hugheston, cross-
ing Hughes creek just east of the mouth of Buffalo fork, inter-
secting Shadrick fork about one mile north of its mouth;
thence along the course of said stream to its source where it
deflects again to the north, passing 4 mile east of Pond Gap
and just west of Pond Gap P. O., where it deflects to the east,
entering Clay county just north of the Cabin Creek-Elk dis-
trict line and 2.3 miles north of the common corner of Clay,
Nicholas, Fayette and Kanawha counties.

Quincy Syncline.—The Quincy syncline enters Kanawha
county at the head of Lens creek and runs in a course just a
little north of east to where it crosses the Left fork of Lens
creek, 2 miles northwest of Winifrede, then in an eastern di-
rection to where it crosses Fields creek, 1.5 mile southwest of
Winifrede Junction, near where it deflects to the north and
crosses the Kanawha river at Quincy, from which it was
named, where it dies out on the western flank of the Coalburg
syncline.

Miami Syncline.—This basin begins on the southern flank
of the Coalburg syncline south of Chelyan and runs in a south-
eastern direction through Miami, near where it deflects to the
south, passing 1-3 mile east of Eventon P. O. and dying out
about 1.5 miles east of Ohley.

Robinson Syncline.—This syncline has its origin on the
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eastern flank of the Warfield anticline in the Blue Creek oil
field, about 2 miles west of Falling Rock and parallels this anti-
cline, hugging up very closely on the eastern slope and follow-
ing the general course of Wills creek to-its head, then in a
northeastern course to the Kanawha-Roane county line. From
this point the description given by Mr. Ray V. Hennen in his
Doddridge-Harrison detailed report, pages 61-63, follows:

“The Robinson syncline is the deep structural basin that lies
between the Arches Fork and Wolf Summit anticlines and was so
designated by the writer*, from a town of that name in the south-
eastern corner of Wetzel county, West Virginia, near which it passes
on its northeast-southwest course across the latter area. When the
writer first described this basin in the Marshall-Wetzel-Tyler report,
mention was there made of the probability of this basin being an ex-
tension of the Waynesburg syncline of Greene county, Pennsylvania,
but during the season of 1911 the field work for the western portion
of Marion and Monongalia counties was completed, and it is found
that the Robinson syncline extends north 10-20 degrees east from its
type locality via Seven Pines, and passes slightly east from Glover
Gap tunnel. From the latter region it follows closely along the Wet-
zel-Monongalia county line, and crosses the West Virginia-Pennsyl-
vania State line near the northwest corner of Monongalia county. On
the other hand, Stone & Clappt show the axis of the Waynesburg
syncline intersecting the same state line about six miles farther east-
ward, near the mouth of Pumpkin run of Dunkard creek; hence,
the Robinson and Waynesburg syncline represent separate and dis-
tinct basins. The latter parties failed to name the former trough
at its northern terminus in western Springhill township, so that
the name ‘Robinson’ holds by right of priority.

“The axis of the latter fold enters the northwestern corner of
Harrison from Wetzel county, bears slightly west of south, and
crosses the W. Va. Short Line Branch of the Baltimore & Ohio Rail-
road at Rinehart station.

“From there it continues almost due south to a point about one
mile northwest from Fonda P. O. where it veers to a south 30-36 de-
grees west course, passing about two miles eastward from Sedalia
and three-fourths mile east from Cascara, and intersecting with the
main line of the Baltimore & Ohio railroad, two mileg west from
Salem. There the axis of the trough swings slightly more to the west
and crosses Buffalo Calf fork, one mile and three-fourths southeast
from Long Run station; Buckeye fork, one-third mile northwest from
Nina P. O.; and Meathouse fork, two miles southeast from the town
of New Milton, near the mouth of Brushy fork. It still continues
nearly the same southwest course, and crosses Cove creek one-third
mile north of Leopold P. O, and the Doddridge-Gilmer county line
2% miles eastward from the common corner to Doddridge, Ritchie
and Gilmer counties.

“Southward from Doddridge the axis passes through Gilmer

*Marshall-Wetzel-Tyler Report, page 69, W. Va. Geol. Survey,
1909.

tBul. 304, Structural Map of Greene Co., Penna. U. 8. Geol
Survey.
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county and intersects the Gilmer-Calhoun county line one mile north-
east of the village of Whitepine. In Calhoun it bears south about
30 degrees west; passes through Sycamore P, O., and near Arnolds-
burg; and crosses the Calhoun-Roane county line 2 milegs eastward
from Linden. In Roane the axis bears southwest, passing near Tariff,
Bright, Lefthand and Clio post offices, and crosses the Roane-Kan-
awha county line 13 miles westward from Cotton P. O.”

A glance at the structural contours of the top of the Pitts-
burgh coal bed and the Kanawha Black Flint as shown by tfe
economic geologic map accompanying this report, will show
that the strata of the Kanawha County Area are very much
warped and twisted and that ideal conditions prevail for the
segregation of petroleum and natural gas into pools of com-
mercial value. In the southern part of the county the strata
are rising so rapidly that the presence of petroleum in com-
mercial pools is doubtful.



CHAPTER 1V.

STRATIGRAPHY—GENERAL SECTIONS.

The outcropping stratified rocks of Kanawha county are
included wholly in the Carboniferous, and the exposed beds
extend from the base of the Dunkard series down through the
Monongahela, Conemaugh, Allegheny and a portion of the
Upper Pottsville or Kanawha series. The following table il-
lustrates the several subdivisions of the stratified rocks of
Kanawha county, some portions of which crop at the surface
within this area:

_Table of Geological Formations.

UPPER CARBONIFEROUS.

Dunkard or Permo-Carboniferous Series.
Monongahela Series.

Conemaugh Series.

Allegheny Series.

Pottsville Series.

Some general sections will now be given, illustrating the
order and character of the several formations composing the
rock column in Kanawha county made from exposures at crop
and from records of the numerous borings for petroleum and
natural gas, throughout the county, which pass into the under-
lying formations of the Mississippian and Devonian.

SECTIONS.

POCA DISTRICT.—The following section was measured
by Krebs in the northeastern part of Poca district with aneroid
from the summit of a high knob near the county line between
Jackson and Kanawha counties, descending the hill to Island
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Branch of Pocatalico river and connected to the Dr. Jones

well (3).

Section 574 Miles Northeast of Sissonville, Poca District.
Thickness Total

Dunkard Series (85') Feet
Sandy shale and concealed..... [ 26
Sandstone massive, conglomerate,

Waynesburg ..........cocoiiiiiiiiinnn 60
Monongahela Series (263’)
Red shale and fire clay, Waynesburg...... 3
Concealed ..... ereseaseeteeiees PR 12
Sandstone, Gilboy.................. R 25
Red shale with limestone nodules........ 10
Sandy shale and sandstone, Uniontown.. 356
Red shale .......... e iettetteeaer e b
Sandstone, coarse grained, Arnoldsburg.. 26
Sandy shale and sandstone........ eeenes 26
Dark red shale...............c.c000nn. ee. 22
Sandy shale and sandstone .............. 20
Red shale................. Ceeereeraeraaa. 10
Sandstone, Sewickley................. N+
Red shale................... eeeiieseena. 10
Sandstone .........20° ) Pittsburgh 8and-
Sand ....... ceee...18 stone ......... 38
Top of Dr. Jones’
Well (600)
Conemaugh Series (582')
Slate .....ciiiiiiiiiiiiiiitt it ... 162
Coal, Little Clarksburg............... e, 2
Slate ........... e Creereestaseaeaan 48
Sand ....iiiiiiiiieieiitinnetiieaeaenes 30
Red rock........ooviiiiivennnnnnnns ceee. 80
Pink rock and slate..... Cheecesaaan ceee.. 140
Sand ......... Cereeeieannns ceeaes ciesees. 30
Sandy lime............0000e N veeees 86
Dark lime.................. heeaas veneees 1B
Allegheny Series (245')
Black sand..........coivvncnnnncenns eees 70
Coal, (Lower Freeport?)................. 3
Black slate.............. eeereasaans veee 12
Sand ......ciiiiiiiiiieiintiieeenens ceeee 10
Lime ..... et etiieseetrentateaeansan .. 10
Sand .....iiciiiiiiiiiiii it veseess 4B
Brown slate.................... vesereees. 2B
Sand ........cciiiiiiiiiecieenee ceeeea.s 10
Brown shale...............cccvvvuiinnnn ... 60
Pottsville Serles (825')
Sandy lime..... PN 15
Sand ............c.iiiiiiiiiien. Ceenaeens 96
Black slate................ eenens N 70
Sand ........iiiiiiiii i i veee 10
Black slate and lime shales.............. 95
Sand ........000hiiiiieinnn, e teaeineae. 10
Black slate and shales.................... 15

Salt sand, (New River) ................... 51

Feet
26

86

88
100
126
136
170
176

200.

225
247
267
277
300
310

348

6500
602
660
580
660
800
830
916
930

1000
1003
1016
1026
1035
1080
1105
1116
1176

1190
1286
1355
13656
1460
1470
1485
2000

86’

263

582

245’

826
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Thickness Total

Feet. Feet.
Mississipplan (235’)
Red lime.......oooiviiiiinenenennans oo, 46 2046
Pencil cave....:....coivviiiiinennnnnann, 13 2058
Big llme.......coiiiiiiiiiininnniieneenns 126 2183
Pocono sandstones (Blg Injun)........... 62 2236 235’

The preceding section shows the interval between the
base of the Monongahela Series and top of Big Lime to be
1610 feet.

Another section was obtained by combining the record of
the Milam well No. 1 (606), located at the mouth of Middle
Fork of Pocatalico river with a section measured with aneroid
by the writer, southwest, descending from a summit of a high
knob one-half mile south of Jackson-Kanawha county line
toward Pocatalico river:

Section 1 Mile Northeast of Sissonville, Poca District.

Thickness Total

Dunkard 8erics (135’) Feet. Feet.
Sandstone ...........coiiieiinnanenns veese 20 20
Sandy shale and concealed........ ceraree 30 50
Sandstone, massive, conglomerate,

Waynesburg .........ccocevveievcncnnn. 86 136 136

Monongahela Series (291')

Fire clay, (Waynesburg coal horizon).... 1 136
Shale and concealed...........c.covvvuun 30 166
Sandstone and concealed, Gilboy......... 25 191
Red shale and concealed................. 25 216
Sandstone, flaggy......c.cooiiviiiiiineeran 36 251
Red shale and concealed.................. b6 306
Sandstone and concealed (Mostly sand-
stone; Pittsburgh coal horizon)...... .. 120 426 291'
Conemaugh Series (535')
Sandy shale and concealed ............. 10 436
Sandstone, flaggy ......cciciiiiiiiniians 25 461
(Top of boring 627" A. T. L.)
Surface ..........c.c00000. eseereiesianan 47 508
Red rock .........cc.iiiiiiiinnernnnnnns 60 568
£ 78 4V P 26 593
Red rock ..........cciviiiiivenennnnnnn e 70 663
Lime .....ciiiiiiiiiiiiiiiinneensnannnas 20 683
Red TrocK ......cviviiininvnrunnnncnnnanns 50 733
Lime .....oiiiiiiiiiiiiiiiiiiniaennna, 25 758
Red rock ..........covviiiiniunennnnnnns 40 798
White slate ...........c.ciiviiiiiinnnnne bl 849

Red rock .........cciiiiiiinninnennnnn, 112 961 536’
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Allegheny and Pottsville Series (1021')

Grit lime ........ciiiieiiiieiiiiietaenna 276
Coal ....covvvuivnnrncinnes Ceeves eteeanaes 26"
Lime ....coviivincerscesreroncnsnencnnnas 333'-6”
Sand ..... Chreetereeaanas eseans R )
Limestone .......ccovvivinnrenneceionnnns 25
Salt 8and(?)....vvieiiiirieenenririaonnans 376

Misslissippian (672') .
" Big lime (Greenbrier Limestone)........ 146

Big Injun sand?........cccevnveeiernnenns 90
Lime ....... e etereeceraieasetesasaeatnn 108
Slate ....cvieiviiiiiiean Ceraseseraeneas . 286
Black slate............... Cetrraeerenanns 30
Berea 8and ......ccccic000c0n0ncnnnennen 14

1236
1238'-6”
1672
1682
1607
1982

2127
2217
2326
2610
2640
2664

102Y

672

The above section shows the interval between the base ot
the Pittsburgh sandstone and the Berea sandstone to be 2214

feet.

The following section was measured by Krebs with
aneroid descending from the summit of a high knob south of

Blundon northward to Leatherwood creek, Poca district:

Section 1 Mile Southeast of Blundon P. O., Poca District.

Thickness Total

Monongahela Series (187’) . Feet
Sandstone, Unfontown.........cce00ueeen. 45
Red shale........ccovvvivernnnnnranaenns 30
Sandy shale mixed with red.............. 23
Sandstone ...........iiiiiiiiiiieeieieans 32
Sandy shale ...........cciieiiiinnvennns 8
Red limy shale............ccvvevuiinnne, 7
Sandstone, massive, conglomerate, Pitts-
cburgh L.t 41
Fire clay (Pittsburgh coal)............... 1

Conemaugh Series (207’)

Sandy shale ............ciiiiiinernnnene 10
Sandstone, medium coarse grained (Lower
Pittsburgh) .................iail
Red and sandy shale.................... 17
Sandstone, massive, Connellsville ....... 60
Coal blossom, Little Clarksburg........... 2
Fire clay .......coiiiiiiiiirnnrnenncnanne 3
Red limy shale..................... eeae. 110
Sandstone ....23
Red shale..... 4 } (Morgantown) ........ 67
Sandstone ....40 Elev, 728’ A. T. B.

Feet
45
75
98

130
138
145

186
187

197

235
262
312
314
317
427

494

187

207

The following section was measured by Krebs with
aneroid, descending from a high summit of a knob eastward
to Dudden fork, one mile east of Goldtown, Ripley district,
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Jackson county, and two miles east of the Jackson-Kanawha
county line, and combined with Boggess well:

Section One Mile East of Goldtown, Ripley District,

Jackson County.

Thickness Total

Dunkard Serles (217’) Feet
Sandstone .........cciii0iinniiieenienas 2b
Shale and concealed ........ eeeaans 1]
Coal blossom; Washington........... veee 2
Red and sandy shale............c..oveuee 16
Sandstone ..........cicv000tiairiiinans . 40
Red and sandy shale, mixed............. 35

Sandstone, conglomeratic (Waynesburg).. 80

Monongahela Series (253’)

Red and dark shale (Waynesburg coal

horizon) ........... Ceeteaeasetacaaenns 5
Red shale .......cviiiiinininennnnencenns 16
Sandstone and shale to top of well, Elev.

660" A. T. B, thence with well......... 50
Gravel ........cciiiiiiiaiiienitiienienans 18
White slate .................. Crereeesan 4
Lime .....cciiiiiiiiiiiiii i it 3
Red rock .............. Ceeeeseanes e 10
1S - B T 24
Red rock ................... P 6
White slate ...........c.ci0iiiiieiinnnn. 10
Red rock ....... e teseriars et 10
White slate ...........c....... [N 11
Red rock ........coviiiiiiiinnennnnnnnns 8
White slate ...........ccovviiininnennnnn. 20
Red rock ..........oociiveiiennnnnnss vee. 8
Sand ..... ...t i ii et 22
Slate ......coviiiiiiiiii e, PN 5
Iime ....ovviiiiiiiiiiiiiirreieireieinaan. 19
Red rock .....ccvcviviiirenrinnnnnnnenens b

Conemaugh Series (509')
White slate...........ccieviiiiviniinnnnn, 24
Sandstone (Lower Pittsburgh) .......... 32
White slate ............c.ccivviiiiiian.. 34
Red rock ........coiiiiiiiiinniinrnannns 6
White slate ............c.ovviinininnn. 45
Red rock ............... Ceereraiesanaane. 26
Lime and shells............cc..cvuunnn.. 58
White slate ..........ccviiveernennnennnn. 2
Red rock ........cccviiviiiininnnnnnnnn, 86
White slate .........ccivviiiininnnnnn.. . 20
Sand .....iiiiieiii it e i, 15
White slate .............coiiviiiiinnnn.n. 10
Lime ..ovviiiiiiiiiiiiiiiiiineriennianens 3
Slate ...iiiiiiiiii it r e, 10
Sand .....iiiiiiiiiii i r it 23
‘White slate ........ e trieetae i, 15
Sand ............ et i receteeeiee e 36
White glate .........ccciivviiiiinnnnnnnn. 36

Feet
.25
45
47
62
102
137
217

222
237

287
306
309
312
322
346
352
362
372
382
391
411
419
441
446
466
470

494
626
560
566
611
636
694
696
781
801
816
826
831
841
864
879
914
949

217

263’
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Thickness Total
Feet. Feet.

First Cow Run sand ......... teesessssss 80 - 979 509’
Allegheny Serles (201’) .

White slate ................. eceenecnes . 30 1009

Black slate ............... eteeiasetrenas 16 1024

Big Dunkard sand, water teseesenan veesss 8B 1109

Black slate ..........cc00vnenn eseeeees 35 1144

Sand ........0n00. Cerereeseaeieree e 10 1164

B ~ ) 7 - S eecssesees 26 1180 201

Pottsville Series (394')

First Salt sand (Homewood)............. 34 1214

Black slate ........ Ceeeesesatteaneaes o 60 1274

Second Salt sand.............cciviiinenn 5 1279

Black slate ..... eteesnas eceenans eeenn 10 1289

Lime ...... Ceteiserseiaes eeteasensaanans 20 1309

Black slate ................. Ceeereeseens 10 1319

Third Salt sand.................. Ceraanes 116 1434

Water . .iiiiiiiiiiiiiiie i aa .. 90 1624

Hole full of water ....................... 50 1674 394/
Mississippian (8

Pexfcf 31 ca(ve5.9. ) .................... PPN 210 1784 210’
Greenbrier lime (105') :

Lime ...oiiviieniienrneanreensienarnnas ... 16 1799

Gray sand ....... P, eesreeaee 10 1809

Big lime.......c.iviiiiiiiinneennnenann 80 1889 106’
Pocono Sandstone (544’) .

Big inmjun (Water)...........ccovvvuennen 109 1998

Black slate ...........cciiiiiiiiiieianns 76 2074

Black sandy lime, very hard............. 10 2084

Lime shells ............c..0.. P eeeee 115 2199

Black 8late ........cciieiiiiiiniinns vees 10 2209

Lime shells...........cc.0.0e Ceseeereanens 139 2348

Brown shale .........coiieevvveneenananns 60 2408

Berea grit, little gas..................... 26 2433 644’

The above section shows the thickness of the different
strata in the northern part of the Kanawha county area,

The interval between the base of the Pittsburgh sand-
stone and the top of the Berea sand is 1,882 feet, compared
with 2,216 feet in the Sissonville section, a thickening of 334
feet in 414 miles in a southern direction or 76 feet per mile.

UNION DISTRICT.—Union district lies west of Poca and
in the northwestern part of Kanawha county. Several general
sections will now be given therein to show the rock succes-
sion.

The following section was measured by Krebs in the
southern part of Union district with aneroid from the summit
of a high knob westward to the right fork of Two-mile creek
14 mile south of Guthrie:
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Section One-half Mile South of Guthrie, Union District,

Thickness Total

Monongahela Series (171') Feet Feet
Sandy shale and concealed............... 120 120
Sandstone, Pittsburgh.................... 47 167
Coal, Pittsburgh......................... 4 171 171

Conemaugh Series (402')
Sandy shale and sandstone, Lower Pitts-

BUFBh . .viiiiii ittt reaaaas 49 220 '
Sandy shale ...........cccciiviiinenniennn. 21 241
Red shale ........cc.civiiieiiinnnnnennns i 248
Sandstone ........ccciiiiiiiiieeinenneans ‘8 2566
Sandstone, massive, Connellsville......... 45 301
Red shale ............cciiivvinnnnennnnns 40 341
Sandy shale .............ceiviiivnninnnns 3 344
Sandstone ..........coccnciiiiiaanennons 20 364
Red shale, limestone nodules............ . 10 374
Red shale ............... e et 4 378
Sandstone, shelly ..............ociniinen 23 401
Sandy shale .............ccoiiviiiinnn. 15 416
Red shale ...........cccviiiiiniinnnnsns 5 421
Sandstone, Grafton ...................... 30 451
Sandy shale and concealed............... 48 499
Limestone, Upper Ames........c.c..c0ueun. 2 501
Sandy shale and concealed.............. . 46 546
Red shale and lime, Lower Ames......... 5 561
Sandstone, massive, Saltsburg........... 20 671
Coal, Bakerstown ...............ccc0nenn 2 5673 402’

The foregoing section shows the interval between the
Bakerstown coal and the Pittsburgh coal to be 400 feet, and
to this if we add 150 feet down to the Upper Freeport coal hor-
izon it gives the thickness of the Conemaugh series 550 feet
at this point.

The following section was measured with aneroid by
Teets, descending from a high summit 1.3 miles south of
Wallace P. O., passing by the U. B. Young coal opening and
combining the section with the record of the Wythe Haynes
well No. 1 on branch of Tupper creek nearby:

Section 1.3 Miles South of Wallace P. O., Union District.

Thickness Total

Monongaheia Serles (96') Feet. Feet.
Concealed ................. Ceeeeeeaaeane 50 50
Sandstone ..........cc0iiiiiiiineaianaann 40 90

Coal, good, Pittsburgh .................. 6 96 96’
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Thickness Total

Feet. Feet.
Conemaugh-Ailegheny-Pottsvilie Series (1599’)
Sandstone and concealed ............... 39 135
Sandstone, massive...................... 45 180
Red and sandy shale to top of well....... 25 205
Elevation top of well No. 1, 810’ A. T. B.
Thence continuing with well.
Unrecorded ..........ccovvnvnennrannnnns 995 1200
Sand ........ccc0iiinennn BN 85 1285
Unrecorded ...........ccoviinnrenennncnns 166 1440
L7 - ¥ 3 1443
Sand ........c0iiiiiiiieii it iiiiaer e 262 1696 1699
Mississippian (810°)
Black lime ..........ciiiieiinenncnranns 12 1707
Unrecorded .........cc..civinennnnnnnnnnns 163 1860
Big lime, (Greenbrier)................... 170 2030
Sand (Big Injun) ..........co0iieennanas 68 2098
Slate .....iiiiiiiiiiiiiiii i ve... 387 2486
Sand, Berea ...........ceecitevnnnecceens 16 2500
Slate ........iiiiiiiiiiiirriiiitiiiersenese. B 2506 810’

The foregoing section gives the interval between the bot-
tom of the Pittsburgh coal and top of Berea sandstone 2,389
feet, compared with 2,216 feet in the Sissonville section, given
on page 68 of this volume, a gradual thickening of the meas-
ures of 173 feet.

Another section was measured with aneroid by Teets de-
scending from a high summit on the ridge between Howard
fork and Rocky fork of Pocatalico river, northeastward and
joined on to Rust well No. 1 (629), 3 miles southwest of
Rocky Fork P. O.

Section Three Miles Southwest of Rocky Fork P. O., Union

District.
Thickness Total
Monongahela Series (100’ Feet Feet
Redshale .........:co0iuiveieniinernnnnns 10 10
Sandy shale ..........cciieeevennnnnnrens 10 20
Sandstone, massive, coarse grained buff
color, Pittsburgh ............ eesiaeens 50 70
Sandy shale and concealed............... 25 95
Coal, medium hard.4’ 0”]. .
Coal, softer......... 0 6 ;Pittsburgh .... b 100 100’
Coal, soft........... 06
Conemaugh Serles (515')
Sandy shale and sandstone........... ve.. 50 150
Sandy shale .........ccvvvriinnnncnnnnnns 20 170
Red shale ..........ccvvvveniivnnnennaass 10 180
Sandstone, massive .............. ceteaas 15 195

Red and sandy shale........cco0vvvvneens 356 230
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Thickness Total

Feet.
Sandstone and sandy shale........... vese 70
Red shale ........... etieeraesesnasanone 10
Sandy shale .e...cvviiiivinneiroreinnnns 20
Sandstone, massive, Morgantown..... vee. 35
Limestone, impure ..........c.o00viiena 1
Sandstone and concealed to top of Rust
well No. 1 (618) .....cvvevnnvnnnenns vee
Loose earth ............. eseeesesseninan 30
Slate and shells..........ccvvveevincnane. 190
Allegheny Series (140°)
Sand ......ciiiiiiiiiiiiiiitetiias e, 80
Slate ................ eeteeettteaannaanan 60
Pottsville Serles (840’)
Sand, Homewood ......... Ceeeeessensens .. 130
Slate ......cc0iiennenn. Crerereraeaanas e 20
Sand .....cciiiiieeneanon. Cerereseesaeeas 16
SIate ...vvtieriieraiatanicattttraantaonas 20
1 T 106
Slate ........... Ceeeaseeeateeeantteanans 70
Sand .........iiiiiiiiiiinans etieas .e 15
Slate .............. Veeseressseannanaas ... 16
Sand ..... 40’
Slate .....246 } New River Series........ 450
Sand .....166
Mauch Chunk (215’)
Black llme ............cc00000e P 20
Slate ... .iiiiiiiiiiii it ie it e, 100
Sand ......00000.0 ettt seaet e teeeacennnn 80
Black lime .........coviiiinerernnrenenns 15
Big lime (Greenbrier)..............co0..n 185
Pocono Series (510’)
Slate ..... e eeeietetcetaartetaetenareans 10
Big Injun .................. Cerieeseeaenn 54
Slate and shells ............ccc0vivnnnn. 416
Berea Grit .................. Cereeienans . 15
Slate ....oiiiiiiiiiii i ettt i 16

Feet.
300
310
330
366
366

395
426
615

696
7566

886
906
920
940
1045
1116
1130
1146

1595

1615
1716
1796
1810
1995

2005
2059
2475
2490
2606

6515’

140

840/

215'
185

510

The foregoing section shows the interval between base
of Pittsburgh coal and top of Berea sandstone to be 2,375
feet, compared with 2,216 in the Sissonville section on page

68 of this volume.

ELK DISTRICT.—EIk district lies east of Poca and
Union districts, and borders Roane county tor a short distance
on the north, and Clay county for a short distance on the east,

and lies on both sides of Elk river,

A section was measured with aneroid by Krebs, descend-
ing from a high summit on the ridge between Coopers creek
and Sigman fork, eastward into Five-mile fork of Coopers

creek, 5 miles north of Barlow, Elk district.
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Section Five Miles North of Barlow, Elk District.

Thickness Total

Monongahela Series (104') Feet Feet
Concealed ........cconiiveveinnnnnnn - 1] 30
Sandstone, massive, Pittsburgh........ ... 68 98
Coai, Pittsburgh.......... [ 104 104/

Conemaugh Series (263')

Sandstone, Lower Pittsburgh..... veeses.s 46 160
Sandy shale ........cc00vvens teetsesseans 10 160
Sandstone, Connellgville ...........c...0. 32 192
Sandy shale .............. PN veeranes 18 208
Red shale ......co.vvvviininncnncnenncnns 15 223
Sandy shale ........ccovivvevevinnannnnne 8 231
Fire clay, (Little Clarksburg coal)........ 2 233
Red and sandy shale.........covevuenenns 33 266
Sandstone, coarse grained, Morgantown.. 20 286
Red shale and limestone nodules......... 12 298
Sandstone ...........ccciiie0tccnnnrtananns 5 303
Red shale and limestone nodules. eeraanes 17 320
Sandstone ............c.c0iiiiiiniineenens 3 323
Red shale and limestone nodules.......... 9 332
Sandstone, friable, Grafton............... 20 352
Red shale, Elev, 780’ A. T. B............ . 16 367 263’

The following section was measured with aneroid by
Teets from the top of a high summit south of Elk river, de-
scending eastward to Elk river at Walgrove and combined
with A. P. Hayes well No. 14 (412), Elk district:

Section at Walgrove, Elk District.
Thickness Total

Monongahela Serles (100) Feet Feet
Sandstone, massive, conglomerate........ 85 86
Red and sandy shale (Pittsburgh coal hori-

703 1) T 16 100 100’

Conemaugh-AlIeghen'y-Pottsvllle Serles (1681 )

Sandstone, massive, medium coarse grained 40 140
Red shale, dark................. PPN .. 25 166
Sandstone and sandy shale............... 20 185
Redshale ........cvvienierenrnnncncnnanes 15 200
Sandstone and concealed ................. 20 220
Redshale ........cocvveevesnernnnnnnca. . 2 222
Sandstone, massive, medium coarse

grained, Morgantown ..........c..000000 93 315
Sandy shale ........coceeevvuvnnnannnnns 10 326
Red and sandy shale............. eeaas 10 335
Sandy shale and sandstone and red strea.ks,

Grafton .............ciiiiinnns vesesses. 60 395
Redshale .........coivvivnrennnnnes veses B 400
Sandy shale and concealed........... R 11] 450

Sandstone, massive, medium coarse .
grained, Buffalo ...........cccvvvvuennnn 36 486
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Thickness Total

Feet. Feet.

Fire clay, Brush Creek coal..... ereeeens 6 490
Sandstone, massive, medium coarse-

grained to top of A. P. Hayes Well No.

T etreeenciaas 45 536
S 7 A 22 567
Slate ........ciiiiininnn Creeteesrantans 24 581
£ T 140 721
Coal (No.5 Block)............... N 3 726
Slate .....iiiiiiiiiiiiiiiiei e aiaaea 16 741
Slate and shells.............ccvvvevnnnnnn 245 968
Sand ........iiiiiiiiiiiii ittt 216 1201
Slate and shells..............co0eivnnnnn 30 1231 -
Salt sand..........coevriiernnenncnannannn 660 1781 1681’

Mississippian (449")
Mauch Chunk Series (160’)

Lime ...oviiiiiiiiiieienrnencnscenananns 16 1796
Slate and shells 20 1816
Sand, Maxton ............... .. 3 1851
Slate .....iiiiiiii i et st it 30 1881
Little lime .............coovvvaet. e, 16 1896
Slate and shells...........c.ciivvvunnnnn. 46 1941 160’
Big lime, (Greenbrier).................... 130 2071
Sand, Big Injun ......... bereeeeeirataans 46 2116
Slate and shells .............ccevvueene.. 104 2220
Sand, Squaw ...........iiiiiiiiiiiieaaas 10 2230 449’

The following section was measured with aneroid by
Teets from the top of a high summit southwestward along
road to mouth of Pincheon Camp Branch of Blue creek, 34
mile southwest of Odell P. O., Elk district:

Section Three-fourths Mile Southwest of Odell P. O.,
Elk District.
’ Thickness Total

Conemaugh Series (200') Feet Feet
Red ClaY ...cvvvvvrnnnnnnnnennns e 27 27°
Sandstone and sandy shale.............. 93 120
Fire clay .........cciviiiiiiinrennnnnens 3 123
Sandstone, massive, medium coarse

grained, Mahoning ..................... 17 200 200

Allegheny Series (120%)

Coal blossom, (Upper FreepOrt) .......... 2 202
Sandy shale ..... teeesee.. 28 230
Fireclay .......ccoiiiiiiirirenennnnnnens 3 233
Sandstone, massive, East Lynn........ oo 42 276
Coal .......0" §”

Coal, bone..0 4 | (No. 5 Block)

Coal .......1 2 } (Middle Kittanning)... 3 278

Slate .......0 6 -

Coal (vis)..0 7

Sandstone ............ccieiiiiveiiieniieen.. 32 310

Sandy shale ...........cecveevvenviennenne. 10 820 120’
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Thickness Total

Feet. Feet.
Kanawha S8eries (204')
Sandstone .........30"
Sandy shale........ 20 { Homewood ...... 75 395
Sandstone, massive.25
Sandy shale and concealed............... 30 425
Kanawha Black Flint ..................0 4 429
- Concealed .............ciiiiiiiiiiiananns 26 454
Coal blogsom (Stockton-Lewiston)........ 2 466
Sandstone, massive, (Coalburg)........... 66 522
Coal blossom (Coalburg?), Elevation, 696’
7 S s 524 204/

In this region the Allegheny series appears to thin down
locally to only 120 feet, while at Mason, a few miles further
down Elk, the entire thickness of the series appears to be only
40 to 50 feet.

The following section was measured by Krebs with aner-
oid from a high summit on the ridge between Cooper creek and
Little Sandy creek, westward to Cooper creek near its mouth,
one mile northwest of Bream, Elk district:

Section One Mile Northwest of Bream, Elk District.
Thickness Total

Conemaugh Serles (501') Feet Feet
Red shale ...........cviivivencnnsnnnnans 5 b
Sandstone, massive, conglomeratic, Lower

Pittsburgh ...........ccciieiivenannnas 50 66
Red and sandy shale.................c... 10 656
Sandstone, massive, buff................ . B0 116
Redshale ........ccciviveininniinnaannns 28 143
Limy shale ........c.civuieenieenernesnans 2 146
Red limy shale ...........cccoviievnnnnns 45 190
Sandstone and concealed, Morgantown.... 456 235
Red and sandy shale................c00.e 30 265
Dark red shale..............cccovvveivann. 26 290
Sandy shale and sandstone............... 35 326
Red and sandy shale..................... 40 366
Sandy shale and sandstone............... 48 413
Limy shale ........ccoiviieenniennnns veee 2 415
Sandstone and concealed, Buffalo......... 48 463
Slate and fire clay, Brush creek........... 2 465
Sandstone, massive, Mahoning............ 36 501 501

Allegheny Series (29')

Upper Freeport coal...........c.cvvvveenn. 4 505
Sandstone and concealed................. 25 530 29’

BIG SANDY DISTRICT.—Big Sandy district lies north
and east of Elk district and forms a portion of the northeast-
ern part of Kanawha county. The following section was meas-
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ured with aneroid by Teets, descending from the top of a high
knob along county road to Falling Rock creek, one-half mile
above the mouth of Horse Fork, and one-half mile south of
Apgah P. O.:

Section One-half Mile South of Apgah P. O., Big
Sandy District.
Thickness Total

Conemaugh Series (205') Feet Feet
Red shale ........cccvvvvvnenann, R 10 10
Sandy shale and concealed............... 35 45
Sandstone, massive, coarse grained Salts-
DUPE . itiiiitiinnneronenennconananenans 35 80
Fire clay (Bakerstown Coal)..... eesenes 2 82
Sandy shale ..........ccoievenennecnnnnns 18 100
Sandstone, massive, coarse gra!ned friable
(Buffalo) ...ovvvevencncanceccancnennnne 45 145
Fire clay (Brush Creek coal horigon).... 2 147
Sandy shale .........c.cciivivnnnniannnnn, 23 170
Sandstone, massive coarse grained, (Ma-
honing) ....ciiiniiiiiieniiannneececcanss 35 205 205’
Allegheny Series (150')
Sandy shale and sandstone............... 95 300
Fire clay .....ccooiiiiiiiiinnienniiennnas 2 302
Sandstone and concealed, East Lynn..... 43 345
Sandy shale ..........civeiiiiennencnnens 9 354
Coal blossom (No. 5 Block).............. 1 366 150

Upper Kanawha Serles (90')
Sandstone, massive, medium coarse
grained, Homewood, Elev. 8656’ A. T. B.. 90 445 90’

Another section was obtained by Teets with aneroid de-
scending hill from a high summit north of Clendenin, south-
ward to Elk rivet, and combined with the Edward Jarrett well
No. 1 (580), at Clendenin: .

Section at Clendenin, Big Sandy District.

Thickness Total
Conemaugh-Allegheny-Pottsvilie Serles (1719') Feet. Feet.

Concealed and sandstone................ . 20 20
Concealed .........ceevteiennenienananans 20 40
Concealed and sandstone, Morgantown 55 95
Red shale ..........ccvnuenne ieereseens 15 110
Sandstone and concealed...... ........... 30 140
Red shale ......... e teeeeteestesraenaans 6 145
Sandstone .......cciiiiiiiiiieriianeannas 15 160
Red shale ..........cciiiiiiiiannreeennns 5 165
Sandstone, flaggy ......cccccievneinennnn 15 180
Concealed ........coivvvvvvencennnnnnanns 20 200

Sandstone, flaggy .........cco0i0iiiannn .. 15 216
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Thickness Total

. Feet. Feet.
Concealed ......c.ocvveeennn cesresssen ey 16 230
Sandstone, massive ........ ceeees veesess 15 245
Red shale ......ccvvvevvnennnens ceeeennee 5 250
Sandstone, massive, Saltsburg. tesessaeess 30 280
Concealed and sandy shale............ veee 20 300

. Sandstone ......... PP ceeeas veesesass 2B 326
Sandy shale ............ Creeeseans veceess 16 340
Sandstone, massive, Buffalo........ eraee 45 386
Sandy shale .......ccc0000. 5 390
Sandstone, massive, cliff, medium coarse .
grained, Mahoning and East Lynn...... 80 470
Blue shale ........ccovviivveeennnn. eieee. 18 488
Sandstone, massive to top of Edward Jar-
rett well No. 1, thence with well
£ | veeseees 16 504
Reddish clay ............ccceeeannnn. eees B 509
Sand and gravel............ tetseesencsss 63 572
Sand, white ........ ceeeiaenaens eeaee ... b1 623
Lime ....coiviiieriiennececcnnnane ceeeeees 10 633
Black slate and shells........ esesaen veo. 136 768
Sand vecseesnassscass 20 788
Slate and shells........ ereessaecnannns .. 170 958
Sand .............. tetesseeseesasenans —1 978
Slate, black .......ccovvevveercncccncoinccces 10 1048
Sand ......0ihheinninnn eteteaneteaarenes 30 1078
Slate .........ccciiiiiiiann ceeaceeas veee. 96 1173
Lime, sandy ............... teeesnensaees 12 1186
Slate, white ............ eeetiieteenaans .9 1194
Salt sand ............... eeesrenaas eeeeee. 409 1603
Slate, white ..............c0vun.. ceeeann .. 12 1616
Sand .........0000000. Ceestesteiaensaanns . 104 1719 1119’
Mississippian (424")
Mauch Chunk Series (84°)
Slate, black ................. Cereeeieees . 6 1725
Sand, Maxton .........ccc0inennnnnn P 50 1775
Little.llme ...........cciiiiiiiinannnn. 20 1795
Pencil cave .........c.cviviiieiennnnnnns . 8 1803 84’
Big Lime (Greenbrier Limestone)......... 149 1952 149’
Pocono Sandstone (191’) .
Sand broken, Big Injun....... cesveieans . 131 2083
Sand, Squaw gas .......... Cereeciraaene . 60 2143 191’

|

The following section was measured with aneroid by

Krebs, descending westward from a high summit, between

Jordan creek and Sand branch to mouth of Sand branch, and

combined with C. T. Wood well No. 5 (321), one mile south-
east of Walgrove, Big Sandy district:
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Section One Mile Southeast of Walgrove, Big Sandy

District.

Thickness Total
Conemaugh-Allegheny-Pottsviiie Series (1747’) Feet. Feet.

Sandstone, massive, capping knob, Lower

Pittsburgh .........cciivieiiiinnnenns 85
Red shale .......occiiiiuvrernncnnnncnens 15
Sandstone, massive, Lower Pittsburgh. . 30
Red limy shale ...........ccevvvunnenn.. 650
Sandstone .........ccciihiiiieiiinienaans 156
Red shale ...........ciiiiieteniennrernns 30
Sandstone, massive, buff, Morgantown 80
Red and sandy shale .................... 50
Sandstone, massive, Grafton............. 60
Sandy and red shale..................... 8
Flreclay .....ccvviiiiiiiieeiiinnnnenanns 2
Sandy and red shale................. t... 30
Sandstone, shelly ..............covnnts ... b0
Slate ..i.iiiiiii ittt ettt aeras 2

Sandstone to top of C. T. Wood No. 6 well
(321) Thence continuing with well

Sandstone ..... e ererseetaeiasenea e 16
Slate and shells .......cciceevinnonncnne. 624
Sand ......c.ciiiiiiienienennn s 50
Slate .....ciiiiiieiiiiiiiaiictersasaaa. 160
Salt 8a0d ........iiiiiiiriiitirieaneaaan 390

Mississippian (473°)
Mauch Chunk (150')

Redrock .........c.co0nne teereeereeiiaas 16
Slate ........iiiiiiiiiiieienss eesesenans 25
Lime .......ccevvveuvaes e ceeeenanas 10
Slate ......iiiiiiiiiaii ittt ittt 16
Lime .....oiiiiiiiniiiiireinnsenecnnanss 15
Red rock ......cooviiiiinineernnnnnass ... 16
Lime ....coiiiiiiiiiiiiiitiiniencenananns 10
Slate .....ciiiiiiiiiiiii ittt 10
Sand, Maxton ..........ccicevveencinnnes 30
Slate .......iiiiiiiiiciiii et iiieeaeaana, 5
Greenbrier Limestone (205’)
Lime ....iciiiiiiiiinineirncnsannnonnas 65
Big lime ..........c.ciiiiiiiiiiiiinnnea 140
Pocono Sandstone (118)
Slate and shells, Big Injun............... 106
Qil sand, Squaw................. eeeeae. 12

86
100
130
180
196
226
305
366
415
423
426
4566
506
507

523
1147
1197
13567
1747

1762
1787
1797
1812
1827
1842
1862
1862

1892 -

1897

1962
2102

2208
2220

1747

150"

.

205’

118’

The following section was measured by Krebs with aner-
oid from top of Crab Apple knob southwestward, descending
into Jordan’s creek, and combined with the Wood well No. 1
(500), 15 miles northwest of Clendenin, Big Sandy district:
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Section Two and One-half Miles Northwest of Clendenin,
Big Sandy District.

Thickness Total
Conemaugh-Allegheny-Pottsville Series (1785') Feet. Feet.

Sandstone, massive, Lower Pittsburgh... 60 60
Red shale ............c.ovviiiiiinnen oo 40 100
. Sandstone, Connellsville .........coeonaee 60 160
Red limy shale........cccvveviinnniennnns 70 230
Limestone, Clarksburg ............ P, 2 232
. Sandstone, Morgantown ............ce00en. 38 270
Red Bhale .......cccivvivevrnnnnncannnns 20 290
Red sandy shale ...........ceevvvveennnas 36 326
Red limy shale ........ccoviviinnnncnenn 36 360
Sandstone, medium coarse grained, Graf-
713« S 40 400
Red and sandy shale..........cooevvuenee 14 414
Sandstone .........ciiiieiieitiieneanenes 1 416

Red shale and concealed to top of Wood
Well No.1 (500) thence continuing with

R ) | eeerieaaan 18 433
Yellow clay ....vviviiiieinenneonennnnans 13 503
Sand, white, hard............. o eiiiinen 32 635
Slate, soft ....... et ereeent ettt 6 540
Sand, white, hard .................0.00n 100 640
Slate, dark.........coiiviirenneennnannnn, 8 648
Sand, white, soft...........coiiiiininan 107 766
Slate, dark, soft.........cciitiiiiniinennes 226 980
Sand, white, hard...........ccccvivennnnes 45 1025
Slate, dark, Boft.........ccctviiiieiiainnn 110 1136
Sandy lime, white..................... ..., 26 | 1160
Slate, dark, soft.............cccihiinnnn 65 1226
Sand, white ............covviiiiiiannian 40 1266
Slate,dark ........co0iiiiiiiiiiiiinnan.. 120 1386
Salt sand, hard ........cccciiiinneenann 400 1786 1786°

Mississippian (343") .

Mauch Chunk (178")

Slate, lime and shells +.................. 36 1820
Sand, dark (Maxton).............c.coceuunie 40 1860
Slate, dark, soft....................o.... 16 1876
Rock, red .......cciiiiiiiiiiiicnnnnnnnnn. 10 1886
Slate, dark ............. ... ciiiiaie., 30 1916
Little lime ............ccoviviiuinnnn... 43 1958
Pencil cave .............ciiiiiiinnnnnn 3 1963 178’
Big lime, Greenbrier ............. eeeeaen 138 2101 138’
BigInjun, (888).......ccovivirrinnnnnnnnnnn 27 2128 27

The above section is very interesting, since it begins near
the Pittsburgh coal horizon and extends to the Big Injun sand.

The following section .was measured by Ray V. Hennen
from the top of a high knob at the corner of Roane and Kana-
wha counties, northward down a private road to Big Sandy
creek at the mouth of Wierlong run, and published in Wirt,
Roane and Calhoun county report, page 94:
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Section 1.7 Miles East of Osbornes Mills, Geary

District, Roane County.

Thickness Total

Monongahela Serieg (45') Feet. Feet.
Concealed from top of high knob at corner
of Roanoke-Kanawha line ..... ereeeas 46 46
Conemaugh Series (530')
Sandstone, coarse......25"
' Lower
Concealed along flat...20
Sandstane, coarse......25 } Pittsburgh ... 70 116
Concealed ........cocvvevennecnnccnnionas 10 185
Dark reds........occiviiinnincnnnnnns veee 10 195
Sandstone, green, micacous, shaly......... 36 230
Concealed and reds.........ccoovvieneencans 70 300
Sandstone, coarse, friable on top, Grafton 30 330
Concealed and reds.........ccoovvevevennen 50 380
Concealed .........cccovvevevnnnnnnnanne 40 420
Sandstone, coarse, grayish white, Saltsburg 30 450
Concealed ...........ccc0unnes eeeereaaee 16 465
Massive sandstone, coarse, grayish white
and pebbly (Buffalo)................... 41 506
Coal, Brush Creek...........ccoevveiinens 4 6510
Sandstone, massive to fork of road, (U. S.
660’ A. T.) opposite mouth of Wierlong
o 1 + W 656 5656
Concealed to Big Sandy creek .......... 10 576

46’

530’

MALDEN DISTRICT.—Malden district lies south and

west of Elk district and east of Loudon district.

The following section was measured with aneroid by
Krebs descending from a high knob between Clover hollow
and Young branch, in.a southwestern direction, into Clover
hollow at its mouth, and combined with the W. S. Lewis well

No. 1 (661), two miles east of Dana:

Seéction Two Miles East of Dana, Malden District.

Thickness Total

Conemaugh Series (233’) Feet
Sandstone and concealed, Grafton........ 55
Red and sandy shale ................... 10
Sandstone ............iiiiiiiiiiirenienns 20
Red shale, Pittsburgh Reds............... 30
Sandstone and concealed, Saltsburg-Buf-

fal0 ... it i et 70
Fire clay (Brush Creek coal)............. 1
Sandstone and concealed, Mahoning...... 47

Allegheny Series (110')

Fire clay, Upper Freeport................ 2
Sandstone and concealed................. 30

Fire clay ........coiiiiiiiiiiiinennnnnnn. 1

Feet
55
66
86

115

185
186
233

236
266
266

233’
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Thickness Total

Feet. Feet.

Sandstone and concealed ................. 39 305

Fire clay.....coiveiiviienencnenenancanes 1 306

Sandstone and concealed East Lynn .... 34 340

Coal, No. 5§ Block............ eeseesannen 3 343 110’
Kanawha Series (791')

Sandstone and concealed, Homewood..... 102 445

Kanawha Flint Ledge........cccevvveenns 3 450

Sandstone and concealed........... . 1] 480

Coa] Wlossom, Stockton...... eeenenns veee B 4856

Sandstone and concealed................. 140 625

Coal blossom, Winifrede.................. b 630

Sandstone and concealed................. 110 740

Coal blogsom, (Thacker?).............. e 2 742

Sandstone and concealed............... .. 128 870.

Coal blossom, Cedar Grove............. 2 872

Concealed to top W. D. Lewis well No. 1 8 880

Sand and gravel..... ceererenn eenean oo 22 902

Sand and slate.........cci0hiiieiiiiinnees 30 932

Coal, No. 2 Gas, (Campbells Creek)...... . 4 936

Sand ........ Ceeetteeteetiteaanetaans ceess 62 998

Slate ..... e eeeiees et tei e naa s o 12 1010

SANA ¢ cicerriitieiiitaceitttteritoacenane 28 1038

Slate .....ciiiiiiiitiiii i et 7 1045

SaNd . ..iiiiiiiiii it ier e i, 86 1131

Coal, Little Eagle...........ccocvvvennn.. 3 1134 791
Middle and Lower Pottsville (594')

Lime and 8and ........covveiveneennnans 86 1220

Slate 10 1230

Sand 7 1237

Slate 4 1241

Lime 9 1260

Sand 60 1310

Slate 10 1320

Lime 32 1352

Sand

Slate and llme shells. 65

Lime )

Sand . 376 1728 594

Limgq

Sand
Mauch Chunk (48’) :

Slate and shells.................... [P 28 1756

Lime .....coviiiiiiinnninnnneciennenannas 16 1772

Pencil cave........coiviiiiiiiiinnnienn.. 4 1776 48’

Big lime, Greenbrier..................... 239 2015

Sand, white..........46'}
Sand, conglomeratic .20 § Big Injun..... 65 2080

Red rock ..... e eeiieeeatiseseateastaanns 26 2105
Sand, black, limy, Squaw................. 15 2120
Slate and shells................covvunn. 146 2265
Slate ....c.iiiiiiiiiiieiiinen betreseiaans 55 2320

Slate and shells to bottom................ 497.6 2817.5
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The above section gives the interval between the Kanaw-
ha Black Flint and the No. 2 Gas coal (Campbell's Creek)
seam, 482 feet, )

Another section was measured by Teets with aneroid, de-
scending from a high point between George creek and the Ka-
nawha river, southward to the K. & M. R. R. depot at Malden:

Section at Malden, Malden District.

Thickness Total

Kanawha Serles (600') Feet Feet
Sandstone and sandy shale ..:...:...... 10 10
Sandstone, massive, coarse grained

(Homewood) ............ erereeenieaan 90 100
Sandy shale and concealed............... 15 115
Kanawha Black Flint.................... 4 119
Sandy shale and concealed............... 21 140
Sandstone, massive (Coalburg)............ 70 210
Sandy shale and concealed............... 35 245
Sandy shale and concealed, mostly sand-

BLONE ...icuiiririreeiieroriernrisenanans 80 326
Concealed ..........ccvovvvvevennnnnnnnnnan 125 450
Sandstone ..............cc0iiiiiiiiiieenns 50 500
Concealed ........cvvviviiinneninnnnennan %5 575
Shale roof.....

Coal .......... 2’ 3"
Fire clay...... 0 3 {No. 2 Gas (Camp-
Coal .......... 0 5 [ bells Creek)....... 4 579
Slaty fire clay.0 4
Coal (Vis)..... 09
Concealed to K. & M. R. R. level at Mal-
den. (Elev. 605" A. T. L.).....oovvvns 21 600 600’

The above section gives the interval between the Kana-
wha Flint ledge and No. 2 Gas coal, 460 feet.

The following section was measured by Krebs with
aneroid, descending from a high hill westward, along road to
Eight-mile Fork of Campbell’s creek, 2.5 miles northwest of
Putney, Malden district:

Section 2.5 Miles Northwest of Putney, Malden

District.
Thickness Total
Conemaugh Series (270') Feet Feet
Sandstone and concealed................. 50 50
Sandy shale...........ccccvvvivncennen .. b 56
Sandstone and sandy shale............... 92 147
Fire clay......coiiiiiiiiiiiieinnncnnnnas 3 150

Sandy shale and concealed, Mahoning..... 120 270 270"
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Thickness Total

Allegheny Series (140') Feet. Feet.
Fire Clay..c.ccceeeerocencnssnannnnnncnnns 2 272
Sandy shale and concealed............... 58 330
Fire clay.....ooeiiiiiieniiiereneceanens 2 332
Sandy shale and concealed, East Lynn.. 74 406
Coal blossom (No, 5 Block)............... 4 410

Kanawha Serles (140')

Sandy shale and sandstone............... 60 470
Sandy shale and concealed............... 15 485
Dark shale..........cceevivennnnnnnad ] 487
Sandy shale and sandstone............... 23 510
Kanawha Flint ledge ........... eeeesna. b 515
Sandy shale and sandstone............... 30 546

Coal block (good).l’ 6"} (Stockton

Impure coal.......2 6
Coal block (vis)..1 0 Lewiston) ...... 5 550

Elev. 960’ A. T. B.

85

140

140’

The following section was measured with aneroid by
Teets, descending from a point one mile southeast of Snow
Hill station and at head of Valley Grove branch, southeast-
ward along the county road to Dry branch at a point one mxle

northeast of Kanawha river:

Section One Mile Northeast of Snow Hill, Malden

District.
Thickness Total
Allegheny Series (142') Feet Feet
Sandstone, massive, friable, coarse....... 50 50
Sandy shale........coveiiiiirnnnensanaee 10 60
Sandstone, massive, coarse, East Lynn.... 50 110
Sandy shale ............. teetiiteaaneas b 116
Fireclay .....cooiiiiiiniinrnennennnnas 2 117
Sandstone .........ccociiiiiiinieena, Lees 23 140
Fire clay, No. § coal ................... 2 142
Kanawha Series (378')
Sandstone and concealed ............... 38 180
Sandstone, massive, Homewood ......... 80 - 260
Kanawha Black Flint .................... 3 263
Sandy shale and slate, Stockton-Lewiston
coal ..... . 6 269
Sandstone, massive Coalburg ........... 36 306
Coal ......... 0'—3"1
Shale ........ 0—4”
Coal, soft ....2’—4” } Coalburg coal.... b 310
Fire clay ....0'—9”
Coal block ...1'—4”)
Fire clay floor.
Sandstone (Wlnifrede) .................. 90 400
Coal, good ......... 21
Sandy shale ....... j‘» Winifrede ....... 7 407
Coal . ............

Sandstone, massive (Lower Wlnitrede) .. 113 520

142’

378’
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The above section gives the interval between the Wini-
frede coal and the Kanawha Black Flint as 137 feet, but as
the section was taken going towards the rise, the proper inter-

val is about 20 feet more or 157 feet.

JEFFERSON DISTRICT.—Jefferson district is bounded
on the north by Union district, the Kanawha river forming
the boundary line. It is the most western district in Kanawha
county. A section was obtained by Krebs, in measuring with
aneroid from the top of a high knob on the north side of Kana-
wha river, southward to the river, and combined with the Coal

River Oil & Gas well No. 1 (626) at Lewis as follows:

Section at Lewis, Jefferson District.

Thickness Total

Monongahela Series (55') Feet. Feet.
Sandstone, massive, coarse gramed....... 50 50
Red shale and concealed (Pittsburgh coal

horizon) ........ccieiivunnnn 5 56

Conemaugh Serles (590°)

Concealed . ......covvvvvnnnnsenss jereeees 40 95
Sandstone, flaggy, micaceous tererressnsss BB 160
Red shale .............cco..ns eterieeeans 50 200
Sandstone and shale .................... 86 286
Red shale, limestone nodules ............ 40 326
Sandstone, Morgantown (quarried for

building purposes) ............ci0nnnn 30 356
Fire clay, mixed with iron nodules...... 4 360
Dark sandy shale .......... Ceresecans oo 40 400
Concealed to top of well ................. 36 435
Quick sand and gravel ............. veee. 47 482
Lime and pink rock ........c.c00cvvuenens 103 585
Sand . ...ttt it i e 60 645

Allegheny Serles (115')

Slate, white (Upper Freeport coal horizon) 6 660
Sand . ....iiiiieiiiitii ittt 45 696
Coal, very good, Upper Kilttanning....... b 700
Sand, East Lynn ........c.ccveevnennenes 55 756
Coal, very good, No. 5 block....-......-- b 760

Pottsviile Series (885') h
Sand, Homewood ..........ccvcivevneenns 66 826
Slate, black, Stockton-Lewiston coal hor-

b7+ ¢ S A 830
£ T8 1 65 895
Coal, poor (Coalburg)......c..covvuevnnns 4 899
Sand C teterecaerenecaatebtettseneiaranne 11 910
Sandy lime ...........ccciiireeiiiiiinnn 10 920
Sand ........... erecaereasaans [ 10 930
PIDK TOCK ....ivviieriennnsnnnnnonennancs 5 936

Sand . ... ittt ittt ieae .. 10 945

65’

590’

118
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Thickness Total

Feet.
Slate (6” casing) ......... tetesraaressess 40
Lime . ....oovvvvvnnnn PN eeeeeian ... 380
SANA cciiriiiiiiitiiiiieriiitiitaas veeeee 10
Slate and shells erereseecaen teeeineseee. 10
Sandy lime ........... O . |
33 - - P ||
~ Broken lime ............. Ceeeteeienee e .. 160
Top salt sand ........ eertieieeneiaas ... 60
“Little break,” sand ......... eeesaes vees 2

Sand . ........ U b1}
Slate . ... P &
Sand, Nutts,ll ............................ 200

Mississippian (805")
Mauch Chunk (90’)
Slate . .iiiiiiiiiiiiiiiciiinnoinciecriessens 4B

Red rock ......... N teestenas .. 10
Lime . t.vivvieiiiiiiinesiicriocossossanees. 15
Black lime ...........ccv0ven.. Ceeeeans . 20
Big lime, Greenbrler [ ereenans . 206
Pocono 8andstones (510)
SIate . .iiiiiiiiiiiiitieiiictt it eieeaaas 15
Big Injun sand ........... veesesesane ... B0
Shells and slate ............ R ceeees 170
White slate ...........cc.0vnnen eetens . 216
Black slate ................ - 1 |

Berea Grit sand ........c.ceciiiviiiieeen.. 23
Devonlan (560')

Black lme .........ociviiieiiinns PN 16
Black slate ..........ccciiiiiiiiannianns 160
White slate ....... cere e eeanaaet. . 200
Black slate to bottom .................. 195

Feet.

986
1016
1026
1036
1066
1085
1246
1306
1307
1427
1445
1646

1690
1700
1716
1736
1940

1966
2006
2176
2390
2427
2450

2466
2616
2816
3010

87

885’

90’
205

510

560

The preceding section gives the interval from the base of
the Pittsburgh sandstone to the top of the Berea sand 2377
feet, as compared with 2234 feet in the Sissonville section, an

increasc of 143 feet to the southwest.

The following section was measured from a high point
above the William Taylor coal bank and divide between Smith
creek and Two Mile and Three Quarter Mile creeks, near the
Jefferson-Washington district line descending the hill, and

combined with the Reynolds well No. 1 (629):
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Section 1.6 Miles Southeast of Saint Albans, Jefferson District.
: Thickness Total

Monongahela Series (24°) Feet. Feet.
Concealed and sandstone ......... Ceteaans 20 20
_ Coal, Pittsburgh ................. e 4 24
Conemaugh Serles (601')
Sandstone and sandy shale ...... cereraas 36 60
Limy shale ........cceviiieiveicncnnanes 2 62
Sandy shale ......ccocvviveiirnnenninann.s 18 80
Red shale ........ e eeecererereaiaea ... b 86
Sandstone, massive ..........cc0000iiennn.. 30 116
Fire clay ....covviviineenenrierernnnannss 2 117
Red, limy shale .............covivvnnns, 33 160
Sandy shale and concealed ......... veee. 18 166
Red shale ........coceviiinnnrenannnnnns 5 170
Red and sandy shale with thin layers of

BANASLONE . ....vvverernnennnnnnansanans 110 280
Sandstone, massive, ferriferous, Morgan-

L0 320
Sandy shale ..............c00eu0s erseaes 15 336
Limy, red shale ............c..c0vouunnen 5 340
Sandstone and concealed 40 380
Sandy shale and concealed to top of well. 45 4256
Earth and gravel ..........cc0evuinnnnnnns 40 465
Slate and shells ............... Cerieenans 110 576
SANA . .iiieit ettt et 50 625

Allegheny Serles (150')
[ 160 715
Pottsvilie Series (1030')
Sand, Homewood .........coevnvuuunnnns 7% 860
Slate and shellg ...........co0iviiiiinae. 195 1045
LiMe . v.iviinriiiiictnennaserunnsanannns 25 1070
Slate . ...ttt e 216 1285
Sand and slate ...........cc0iihiiinenen 50 1335
Salt sand ........cciihiiiiiiiinirieaaen 470 1806
Mississippian (771')
Shale and lime, Mauch Chunk............ 70 1876
Big lime, Greenbrier ...........co00ivenns 180 2065
Pocono Sandstones (521’)
SIAte . . .viirriiiie ittt eaaanen 20 2075
Sand (Big Injun) ............ccieeninnnn 40 2115
Slate and shells ................ccvvvann. 445 2660
Berea £and .........cc000iiiitreniainnons 16 2576
Slate and shells, Devonian, to bottom.... 909 3485

24

601"

150" -

1030

70
180"

521’
909’

The above section shows the interval between the base of
Pittsburgh coal and top of Berea sand to be 2552 feet, com-
pared with 2372 feet in the Lewis section, a thickening in the
Pottsville measures of 180 feet in less than 4 miles.

The following section was measured with aneroid by
Teets, descending from a high summit on the Kanawha-Put-
nam county line, southeastward to Browns creek, and com-
bined with the J. H Robinson well No 1 (624), 314 miles west

of Saint Albans:
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Section 314 Miles West of St. Albans, Jefferson District.
Thickness Total

Monongahela Series (70) Feet. Feet.
Concealed . .......covviinienernannnnnnns 15 16
Sandstone, massive, top portion very peb-

bly, Pittsburgh ..............coiiiiin. 55 70 70

Conemaugh Series (565')

- Sandy shale ............. [ . 25 95
Sandstone and concealed ................ 26 120
Sandstone, gandy shale and concealed.... 48 168
Coal blossom, Clarksburg ............... 2 170
Sandstone and concealed ............... 20 190
Red shale ....... et ereeribeeeet e 10 200
Sandstone and concealed ......... eenenes 15 215
Red and sandy shale ............... e 10 226
Sandstone, massive, medium coarse, Mor-

ZaNtOWN . ......ciiiiinnnrnnnnnnnnnneann 47 272
Coal, Elk Lick ............... cetieereee. 3 276
Sandy shale and concealed ............... 30 205
Sandstone, massive (Grafton) ............ 40 345
Sandstone and concealed to top of J. H.

Robinson well No. 1(624) .............. 100 445
Thence continuing with well—

Gravel and sand ...........c0ciieiiinnnn 28 473
Slate . ....ciiiiiii it tii it ettt 70 543
Red Tock ......ccovviiiiiininnnnennnanns 7 550
Slate . ... iiiiiiiiiii ittt i 6 656
Sand . ...ttt iiirie et ieaaaaa 10 565
Slate and shells ............coevviunnnnn 50 615
SaANd . ..eiiiiiiiiii ittt 20 636 665’

Allegheny Series (190°)

Slate . ...ttt i i 70 705
Sand . ...ieiiiiiiiei e 90 795
Slate . ...ttt iiiieii ettt 30 826 190’
Pottsvilie Scries (960') )
Sand. Homewood ..........cviveevnsenens 40 865
Slate .....ciieiiiiiiiiiiiaiiieas N 60 925
Sand ... ...iiiiiiiiiiieii it it i 85 1010
Slate ....iiiiiiiiiiiiii ittt verie.. 16 1026
Sand ......cciiiiiiiiiniiin eeeereeians 60 1085
Sand and slate ..........coiiiieiiinineans 50 1135
Black Blate .............ciciiiieiiiianne 20 1155
Sand . ... ittt et 30 1186
Coal, (7) No.2Gas -.........cccvvvuuennne b 1190
Slate . ...ttt e iie e 65 1266
Sand . ...iiiiiiiiiii it i e 20 1276
Slate . .....ciiiiiiiiiiiii et tiiiraaans 56 1330
Salt BAaDA .......c.iiiiiiiiiiiiiiiia e, 425 1765 930"

Mississippian (758")

Sand and slate, Mauch Chunk .......... 70 1826 70’

Big lime, Greenbrier .................... 200 2025 200’
Pocono Sandstones (488')

Big Injun .......... ... ..iiiiiiiiii., 62 2087

Slate and shells ..............cco0vunne. 107 2194

1) F- Y 7 306 2500

Sand, Berea ............cciievinieiinoionnaen 13 2613 488’



90 STRATIGRAPHY—GENERAL SECTIONS.

The above section gives the thickness of the different for-
mations in the western part of Kanawha county. The interval
between the base of the Pittsburgh sandstone and top of
Berea is 2443 feet, showing that the Pottsville measures are
rapidly increasing in thickness to the south.

WASHINGTON DISTRICT.—Washington district is
bordered on the north by Jefferson and on the west by Jeffer-
son district and Lincoln county, and on the south by Boone
county.

The following section was obtained by Krebs with
aneroid, from the summit of a high knob 3.3 miles south 28°
E from St. Albans, southward to the Trowbridge well No. 1
(632), and combined with same:.

Section 8.3 Miles Southeast of St. Albans, Washington District

Thickness Total

Monongahela Series (46) Feet. Feet.
Sandstone and shale .............co0000 40 40
Coal, Pittsburgh .............. ... ... (1 46 46

Conemaugh Series (529')

Slate and shale ..........ccvieiiiienennss 54 100
Redshale .......ccviiiiviinenninainnnes 50 160
Sandstone . .......cciiiiiiiiiiiieineaen 10 160
Red shale and sandswone ................. 40 200
Sandstone ............iciiiieeeiiaeniaann 30 230
Red shale ..........ciimieirenircnnnnnnss 5 236
Sandstone and shale ..................... 26 260
Red shale and sandstone ................ 30 290
Sandstone, Morgantown ................. 30 320
Coal blossom, Elk Lick ......--... Ceeeees 3 322
Sandstone and shale ......... teeecraneann 43 365
Red shale .........cciiiiiieiinnnnnennnns 19 376
Sandstone and shale to top of well...... .. 26 400
Mud in conductor ... .. .hiiieiiiiiiiiaa 20 420

Sand, Buffalo and Mahonl